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PREFACE 


Textbooks of educational psychology fall into several cate¬ 
gories. Those of one group are primarily introductions to 
elementary psychology for students chiefly interested in teach¬ 
ing. They survey the general topics of human psychology, 
illustrating them so far as possible by school examples. In a 
second group fall books devoted primarily to the psychology of 
the school subjects, elementary or secondary. These tend to 
be reports of educational experiments in the special fields of 
teaching or discussions of special methods. Books of a third 
group are closely restricted to educational themes but assume 
a general introductory knowledge of human psychology. The 
emphasis is on the application of psychological principles to 
educational problems, and a preliminary knowledge of psy¬ 
chological principles and terminology is taken for granted. 

Choice between these methods should obviously be deter¬ 
mined by the use to which the text is to be put. The present 
volume remains close to educational topics, after presenting in 
an untraditional way, in Part I, such general psychological 
principles as seem specifically to underlie the processes of 
teaching and learning. It would be an advantage if educa¬ 
tional psychology could cease to be an assemblage of miscel¬ 
laneous and unrelated topics, so that prospective teachers 
might come to view their work in at least as unified and sys¬ 
tematic a way as the facts justify. The present text is 
written in the conviction that the human mind is really co¬ 
herent; that the principles of learning and teaching are actu¬ 
ally simple and capable of intelligible generalization, on the 
basis of observed facts. 

It is believed that the main principles of cue reduction, scope 
or control, motivation, and individual differences reviewed in 
Part I are the fundamental ones for the teacher to know. The 
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application of these principles to all aspects of education ought 
to assist in bringing the work of teaching and learning from a 
rule-of-thumb level to a plane inviting artistry and encourag¬ 
ing scientific analysis. 

References to material used in the text are given as foot¬ 
notes. Additional references, given for each chapter, are? 
mainly the better known and more easily accessible ones, 
usually books. The exercises for each chapter are intended to 
serve as supplementary topics for class discussion, demonstra¬ 
tion and thought. Useful bibliographies on similar educa¬ 
tional topics, and an array of problems, cases, and questions 
for discussion will be found in Watson and Spence, Problems 
in Education for Psychological Study (The Macmillan Co., 
1930). This volume or Whipple’s Problems in Educational 
Psychology (Public School Publishing Co.) will be found use¬ 
ful as a supplementary syllabus in a course in which the pres¬ 
ent book is used as the basic text. 

The author has found a useful plan for a three-hour weekly 
course to be one hour considering a chapter and the accom¬ 
panying exercises; one hour devoted to a lecture expanding 
the topic or introducing supplementary material or considering 
another chapter; and one hour given in alternate weeks to (a) 
practical problems discussed in small groups after the method 
of a “staff meeting,” and (b) demonstrations, brief experi¬ 
ments, or written tests and reviews. Special topics, collateral 
in character, investigated by class committees or reported by 
individual students, can easily be introduced also as a part of 
the third hour section. Another useful method is to substitute 
for the third hour a two-hour laboratory period in which ex¬ 
periments on learning, transfer, memory, mental measurement, 
individual differences, and motivation are developed by the 
technique common in experimental psychology. 


H. L. Ho 
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PART I 

PSYCHOLOGICAL FOUNDATIONS 




CHAPTER I 
INTRODUCTION 


The aim of education. Education, as part of an individ¬ 
ual’s experience, is one of the major features of life. As an 
organized social activity, it is one of the most elaborate of 
human enterprises. In a sense ev ery creature receives an edu¬ 
cation ; even a wild animaT has much to learrTabout the world' 
into which it is born, and profits from its experience. In the 
case of domesticated creatures education plays a still more 
important role. Training is administered by others, with de¬ 
liberate reference to the wishes and needs of others, as well! 
as to the fortuitous impulses of the individual. Human crea¬ 
tures are highly domesticated, that is, civilized, and this is 
’largely due to the educational shaping of the young human 
being. 

The ultimate aim of such education may be said to be a 
double one. On the one hand it is the desire to save the. 
individual from troubles which he might encounter if left with| 
only his native resources; on the other hand it is the desire 
to save other members of the social group from those troubles 
they would have to endure from untrained individuals. Briefly, 
the aim of education is to make human life happier for all 
those concerned with it. Agriculture, industry, navigation, 
mining, are ways of reducing or preventing human distress. 
So also is education; socially conceived, it is an organized 
technique for reducing human misery. 

Experience is the only teacher. There is an old saying, 
often quoted with much seriousness, that “Experience is the 
best teacher.” As is the case with so many of these common 
sense maxims, the doctrine does not stand up well under close 
examination. The element of truth in it is so broad as to 

3 



4 


EDUCATIONAL PSYCHOLOGY 


make its statement scarcely instructive. Of course experience i 
is the best teacher; it is in fact the only teacher, and hencel 
the maxim is meaningless. The real questions are: “What! 
experiences are the most instructive?” “Whose experiences 
can be made to count effectively?” “When is a given experi¬ 
ence most educational?” “How can instructive experience 
best be provided?” and so on, into more and more minute 
details. 

For me to break through the ice and drown is experience. 
But through such experience I learn little. Watching another 
person break through the ice and drown is more instructive 
for me, but it also is an experience. Seeing a picture of a man 
struggling for a foothold on the broken ice; being told in 
words by a companion, a parent, a teacher, that it is dangerous 
to go on thin ice; reading a newspaper account of such an 
accident; all these also are experiences. And they have their 
various degrees of instructiveness. 

In other words, hearing of the experiences of others is also 
an experience. Because of this fact one ma y “vicariously” oi > 
“at second hand” experience things that never actually happen | 
to him, and such vicarious experience may be presented in a 1 
great many ways. The real educational question then does * 
not have to do with the value of experience, as contrasted with 
something else. Experience is the only available educational, 
instrument. The only question that can be raised relates toj 
the merits of various sorts of experience. 

Education as an experimental venture. Two consequences 
follow from the fact that experience is the only teacher. The 
first of these is that “education” cannot be sharply distin¬ 
guished from “life.” Mere living, working, playing, watch¬ 
ing, remembering—these are full of educational value to those 
capable of receiving it. On the other hand it seems reasonable 1 
to suppose that the more closely “schooling” articulates with 
other activities of living, the more educative it will be. 

The second consequence is that this fact puts education on 
an experimental basis. Unless there is some supernatural reve- 
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lation of the relative merits of various sorts of experience, the 
agencies of education must themselves experiment with various 
methods of instruction. A method of instruction is nothing 
but a particular set of experiences to which the learner is sub¬ 
mitted. In education, as in any experimental undertaking, it 
is often important to recognize that final answers cannot be 
delivered until all the experiments have been tried. 

Fields of education. However unified a project education 
as a whole may aspire to be, the student of education finds it 
convenient to consider that subject under several viewpoints, 
to divide the subject into minor fields or aspects. There is, 
for example, the philosophy of education , interested in an4* 
responsible for problems of general purpose, aim, or “objec¬ 
tive.” There is the history of education, interested in and 
responsible for the records of past trials and successes, and 
their interpretation for the control and guidance of new 
endeavors. There is educ ational adminis tration, with its many 
responsibilities concerned with th e execut ive management o£ 
t he instruments, t he machinery and the personnel of education. 

T here is also eda eationaJ psycholog y , with interests perva d- 
ing the whole . enterp r i g e nf e ducation. Learning, however* 
otherwise defined, is a ment al activity. Since psychology is 
the science concerned with mcntaTactivities, we may expect 
that everything that has to do with learning or teaching will 
have its psychological aspects. To master all the psycho¬ 
logical aspects of every educational topic is a large task—per¬ 
haps a larger task than any individual student of the subject 
can handle in a lifetime. We must therefore limit ourselves 
to representative topics which may assist in giving the student 
a general view of the field as a whole; which will introduce 
the more fundamental psychological principles to be encoun¬ 
tered almost everywhere; and which may point the way to 
the solution or investigation of problems not explicitly con¬ 
sidered in our own account. 

A brief glance forward. It may serve a useful purpose to 
indicate in a very brief survey the general project which the 
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following chapters will seek to develop. The chapters will be 
found to fall into four large divisions, although, in anything 
dealing with human nature, almost everything overlaps with 
almost everything else. 

• In the first section, on “ Psych ol ogical Found a tion s,” four 
chief topics will be considered! The first will be~dTe~general 
nature of learning—the process underlying all educative ex¬ 
perience; second, the factor of control or balance, which,"when 
adequate, enables learned acts to occur in appropriate circum¬ 
stances, thus giving relevance or sagacity to conduct; next, 
the nature of motives, t he dynamic agencies in all activity, 
and their role in learning and teaching; finally, the character¬ 
istics of indivi dual learners, jwhich distinguish them in im¬ 
portant waysfrom one another. 

In the next section, under the heading “ techniques of 
Ingtjiicfin n ( ’^thp art of teaching will be considered^ and a psy-^ 
chological analysis of that process undertaken; the engineer¬ 
ing of learning, based on experimental results, will give a 
basis for the discussion of the management of instruction, 
special classroom and other teaching procedures; methods of 
'measurement to be used in determining capacity for learning, 
rate of progress, and level of achievement belong in this sec¬ 
tion, as do also the special methods used for exceptional pupils 
.and the technique of adapting teaching procedures to individual 
differences among the learners. 

In the third general section the chapters will deal w ^th repre^ 
sentative school su bjects, and the psychology .of their m a stery . 
’T'yping, as a sensofy mmol' skill^ - will be analyzed and may 
be compared with learning in the case of a more symbolic 
character, as in the case of reading. Changes in knowledge 
and thought will be approached through a discussion of the 
teaching of the sciences; changes in appreciation will be 
considered in connection with the teaching of the expressive 
arts, such as language, writing, drawing, music. A special 
chapter on mental health will deal with the possibilities of 
acquiring a stable and effective personality. 
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The final section will be occupied with an array of spec ial 
topics b earing directly upon the work^of_the school—such' as 
the topiiTo? - forma! discipline, the construction of the cur¬ 
r iculum, the behavior of Individuals under school conditions , 
the psychology of the teacher, the important topic of educa¬ 
tional change and instability , and a concluding discussion of 
the" generaTplace of psychology in education, in terms of past 
accomplishments and future problems. 

The student will find at the end of each chapter a series 
of questions or exercises. Some of these bear directly on the 
topic of the chapter; others invite discussion of outlying 
themes. There is also provided for each chapter a series of 
references chosen because of their interest in connection with 
the general subjects of the chapter. Such readings will lead 
the interested student far more intensively and also more 
broadly into the field of educational psychology than he can • 
be carried by the more or less arbitrary organization and con¬ 
tent of a textbook. 


PROBLEMS 

1. Point out in detail some of the concrete ways in which a wild 
animal “receives an education.” 

2. Point out specific ways m which education (a) saves the indi¬ 
vidual from troubles he might otherwise encounter; (6) saves the 
members of the social group from troubles they would have to endure 
from the presence of uneducated persons in their midst. 

3. Recall and describe any instances you may have heard of or 
observed in which savage or primitive people developed methods of 
education. 

4. Describe several ways in which “vicarious experience” is pro¬ 
vided in the schools you have attended. 

5. Read in Booth Tarkington’s Penrod Jashber the description of 
the boys’ efforts to train their dogs, noting the various points at 
which they could have profited from a knowledge of educational 
psychology. 

6. What is the basis for the traditional distinction between “learn¬ 
ing by experience” and other forms or modes of learning? 

7. Suggest certain notable ways in which the education of the 
schools has changed during your own lifetime. 
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8. Criticize the statement: “The great aim of education is to 
produce changes in original nature.” 

9. Why do you suppose it is customary to begin the study of 
education with its psychology, rather than with its philosophy, its 
history' or its administration? 

10. Can you mention any other educational '‘fields” in addition 
to the four main ones mentioned in the chapter? 
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CHAPTER II 

THE PSYCHOLOGY OF LEARNING 

The first problem for the educational psychologist is that 
of discovering just what it is that occurs in an act of learning. 
Learning is what the pupil is engaged in; the direction of 
learning is the teacher’s main task; so clearly is this true that 
the very places in which education is conducted are often 
called “centers of learning.” 

In the past a great mystery has been made of the act of 
learning, although it is not at all difficult to describe that 
process, once other considerations are left out of account. 
Those who once believed that demons or spirits or an un¬ 
observable “mind” had first to be taken into account, had 
great difficulty in understanding learning. So also did those 
who tried to imitate physiology and were sidetracked by 
quaint fancies concerning the possible changes going on in the 
tissues of the body, when one learns. Fortunately the educator 
need not wait until physiology is able to describe the changes 
in the glands, the muscles, the nerves, and the sense organs. 
Little, in fact, is yet known about such correlates of behavior 
or experience. The fanciful diagrams that are often drawn 
of the neurones, the synapses, the nerve paths, the brain 
centers, and the connections, seldom, if ever, represent known 
physiological facts. They are usually only diagrammatic pic¬ 
tures of the observed facts of experience and behavior. For 
the present we need to come face to face with a few actual 
cases of learning, and to arrive at a formulation of the facts 
that are there observable. 

We shall consider in turn several cases of learning—the 
learning of lower animals than man, the learning of very 
young infants, of older children, and of adults. We shall limit 
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our account to the easily observable and verifiable facts and 
shall see that in this way we can arrive at a clear picture of 
what learning is, at a definite set of laws of learning, and 
therefore at a useful set of principles for the guidance of 
teaching. 

The learning of lower animals. We may begin with the 
description of a brief experiment on kittens, described by one 
of the most diligent students of human and animal learning . 1 

Let a young kitten that has never had any experience with fish 
or meat of any kind be confronted with a row of small flakes of 
cooked fish, identifiable by shape, color and smell. It will examine 
and eat one flake. 

Another piece is set before it, and it repeats the examination 
(probably abbreviated) and the eating. And so on, so long as it is 
hungry, with abbreviation of the examination and full retention of 
the eating. 

The same kitten confronted in the same way by a row of small 
friable capsules covered with meat juice but containing weak acid 
will examine them and may take one into the mouth. 

It will not repeat the act often but will soon avoid the capsules. 

Here is a very simple, but also a very complete and effec¬ 
tive case of learning. The kitten learns to eat the fish flakes 
and to reject the capsules. We need now to analyze the cases, 
in order to see just what has happened in each. Observe that 
there is no change in the kitten’s behavior. In the case of 
the first fish flake, he ended up by eating it; he continues to 
treat fish flakes in this manner. In the case of the first 
capsules, the kitten ended up by avoiding or disliking them; 
he continues to avoid such capsules. If we call what the 
kitten finally does with each object his “response,” we see that 
no change in the response occurs. 

We may call what precedes the response the “antecedent” 
or “stimulus” for this response. And we see from the account 
that although the response remains the same from day to day, 
there is a notable change in the stimulus or antecedent. Before 
“eating” occurred, the first time, a long “examination” was 

1 E. L. Thorndike, Human Learning (The Century Co., 1932). 
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required. The kitten had to see, smell, and taste the fish 
flake before bolting it down. As time went on, we are told, 
this examination or antecedent was abbreviated. Upon seeing 
and smelling only, the fish was devoured; finally the mere 
seeing was a sufficient stimulus; the sight of the fish flake 
led to gulping it down. Learning is seen therefore to consist 
simply of this abbreviation of the examination; that is to say, 
learning consists in a reduction of the stimulus required to 
produce a given act. An act that once required a fairly 
elaborate antecedent comes in time to be touched off by a very 
slight feature of this antecedent. 

When the kitten was offered the capsules, we see that the 
learning process was quite the same. Before the earlier cap¬ 
sules were rejected the kitten had to see, smell, and taste them. 
In the course of time mere seeing of the capsules was enough 
to produce such avoidance or rejection. The kitten may be 
said to have learned different things. But the pattern of the 
learning was quite the same; learning consisted in a gradual 
reduction of the cue required to produce a given effect. 

The reader is perhaps familiar with the traditional experi¬ 
ments in which animals are required to secure their food by 
finding their way through a maze, or by manipulating a latch 
or string in such a way as to open a gate which admits them 
to the food box. Observation of what animals do in such 
situations reveals the same pattern of activity. At first the 
animal must go through a great number of “preliminary” acts 
before performing the act that secures the food. He wanders 
into blind alleys of the maze and must come back again; he 
indulges in various movements such as scratching at the walls, 
trying to push through the bars, and the like, before finally 
making the movement that effects his release. 

As time goes on this preliminary activity becomes reduced. 
From trial to trial now this and now that “useless” act drops 
out. Fewer “random movements” are indulged in, and the 
time required to arrive at the final and effective act becomes 
shorter. These have often called “random or false re- 
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sponses.” It seems clear enough that they are not responses; 
the response is what the animal finally learns to do, the 
terminal act. These preliminary activities are the “examina¬ 
tion,” and learning consists in the more or less gradual “ab¬ 
breviation” of this examination. One after another these acts 
cease to be required; the animal no longer needs to “get them 
out of his system” before being able to proceed to the effective 
terminal act. A single feature of the original antecedent, such 
as seeing the maze path, smelling the food, or even being given 
some arbitrary signal, sets him scampering down the path to 
the food or adequately manipulating the latch which holds 
the gate shut. 

Learning in infancy. We turn next to examples of learning 
in the case of human infants. Some of the earliest observations 
of infant learning may be made in the case of the feeding 
reactions. The following account is given by one of the 
observers of the activities of very young children . 2 

With very few exceptions the only mode of behavior which from 
the very beginning is surely positive is the taking of nourishment, 
the newborn makes sucking movements when his lips are touched. 
[By the age of one month] the child makes sucking movements at 
the most varied opportunities, thus manifesting a positive turning 
toward the source of food even when the stimulation is insufficient. 

The one-month-old child observes other people just as little as 
other objects [but] reacts to the auditory stimulus of the human 
voice by sucking, as though it were a stimulus accompanying the 
occurrence of food. 

The child of one month, when brought to the lap of its mother, 
turns its head toward the breast. 

[At five months the child] when being fed with a spoon, opens 
his mouth as soon as the spoon comes near. 

The learning process is here clearly enough described. The 
nursing or feeding reactions are at first made in response to 
an elaborate set of antecedents or circumstances—the child 
sees its attendants, feels their manipulation of him, hears 

2 Charlotte Biihler, The First Year of Life (John Day Co., 1930), 
pp. 44, 104. 
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their voices, smells the food, feels the touch stimulus on the 
lips or cheek. His response at that time is a response to this 
total situation. But as time goes on, single details of this 
situation, occurring alone or more likely in other contexts, 
are effective in producing the behavior at first aroused only 
by the whole situation. Again we have cue reduction; part 
only of the original stimulus is now required to produce the 
appropriate response. 

A similar process of cue reduction is to be observed in the 
defensive reactions of the child, those movements which appear 
in order to ward off or to flee from unpleasant stimuli. We 
may quote in this connection another set of observations from 
Biihler. 

By the time the child is four months old he already exhibits 
definite defense and flight movements. And he begins to add new 
reactions. 

At six months he includes shoving aside movements of the legs in 
his repertoire. He also now begins to depart from an earlier 
behavior stage in which he made these movements only when he 
experienced a direct bodily contact, and at the age of six and seven 
months he exhibits defense movements as soon as the stimulus 
approaches. 

For example, he meets the hand that holds the dreaded cotton 
swab for cleaning the nose while it is only halfway, and he holds it 
avertmgly off. 

The defense movements of the eight-months-old child which ac¬ 
company his fear reactions—his kicking, his stretching out of his 
hands, and lifting them in that direction from which he expects 
danger—are already directed toward an object which has not yet 
begun to do any harm. 

Here we see that the very purposiveness of such behavior 
is also due to the learning process. At first the response of 
defense is made in terms of the whole situation, with its visual, 
its auditory, its tactile and its pain components. Later fewer 
and fewer of these components are required. Finally the very 
earliest of them to occur, the mere sight of the approaching 
swab, for example, suffices to touch off a reaction appropriate 
to the whole situation as previously experienced. The child 
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thus reacts to events before they occur, but only in the light 
of their past occurrences. Slight details of the situation now 
become effective signs or cues. The effective cue is so re¬ 
duced that, as a result of the act to which it leads, the rest 
of the threatened situation may even be prevented or avoided. 
Here we find the elements of purposiveness and insight, and 
the fact of transfer, as they are to be seen more fully de¬ 
veloped in later life. 

These observations of what happens in learning may be 
emphasized by quoting similar accounts from another student 
of childhood, having also to do with the feeding situation, 
which plays so prominent a part in the early education of 
infants. 3 

When the baby is fed, he feels a certain group of sensations—he 
feels himself held in a certain position and touched in a certain 
way ... at the same time that a second group of sensations in¬ 
volved in his own actions of opening his mouth, sucking, etc. come 
to his attention. After a number of such experiences . . . when the 
little fellow feels himself put into the familiar position he begins 
automatically to open his lips and make groping movements with 
his head and mouth. 

Presently . . . the baby begins to make sucking and groping 
movements in response to specific items selected from the total 
situation of being fed. He begins to respond not only to the position 
that accompanies nursing, but to events that habitually occur a 
little before the feeding process begins. ... By his eighth week 
Mrs. Hall’s baby “had come to know that the placing of a napkin 
under his chin was always followed by food, for he closed his eyes 
and opened his mouth.” In his twelfth week Mrs. Moore’s boy 
had associated the sight of his mother with food, for when he was 
hungry he would begin crying upon catching sight of her. 

As time goes on the details . . . become more and more numer¬ 
ous and less immediate, until the clatter of dishes in the kitchen, 
seeing some one lay the tablecloth or fill the tea kettle, or various 
other small signs come to have significance as advance indications 
of an approaching meal. 

In the fiftieth week the Fenton infant set every one laughing 

®J. C. Fenton, A Practical Psychology of Babyhood (Houghton 
Mifflin Co., 1925), pp. 152#. 
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[while visiting at a neighbor’s at tea time] by his greeting of the 
appearance of the tea things, for at the sight of the dishes he began 
making elaborate chewing motions, with comical solemnity and vigor. 

If now we summarize these observations, without making 
any assumptions about the child’s “mind,” or about his “nerve 
tracts,” we must say simply that the child behaves just as 
did the kitten in the animal experiment. In time he comes 
to “abbreviate the examination.” He does not need to wait 
for the complete antecedent situation before making appro¬ 
priate adjustment. Partial stimuli, slight features of the 
original situation, now serve as effective cues, and this is 
what constituted the learning process. 

Learning before birth? It may even be suggested that 
learning, according to this simple pattern of cue reduction, 
goes on before birth. It may well be that many of the sup¬ 
posed reflexes, exhibited by the human infant at birth, have 
been learned. Take the simple nursing reflex, for example, 
the tendency to turn the head toward one side if the cheek 
on that side is gently pressed or touched. Suppose that, simply 
because of “random nervous discharge,” during intrauterine 
life, the head be turned to one side. The result would be 
increased pressure on that side or on the corresponding cheek. 
This pressure would continue while the turning movement 
persisted and would thus become part of the stimulation that 
discharged into that movement. 

Subsequently we might expect that such a stimulus, pressure 
on the cheek, although originally caused by a turning of the 
head, would become an adequate stimulus to such a movement. 
At birth, pressure on the cheek would be found rejlexly to 
produce the movement of head-turning in that direction. It 
is to be observed that many of the so-called reflexes have 
this peculiar character of actually producing or increasing 
just that mode of stimulation which is conventionally said to 
be the cause of them. Thus pressure on the palm produces 
in the young infant the “grasping reflex.” But notice also 
that grasping produces a pressure on the palm, by the tips of 
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the fingers which press upon it. If learning is cue reduction, 
then many of the supposedly inherited reflexes may well 
enough be the result of educational experience before the 
moment of birth. 

More advanced cases of learning (language). The pattern 
of learning, as we have seen it in the case of the kitten and 
the infant, is found also on more advanced educational levels. 
The same description applies, for example, to the learning of 
language, the learning of new codes, and learning to play a 
musical instrument. A brief account of each of these activi¬ 
ties will serve to show how fundamental the general principle 
of cue reduction is. 

We have already seen the beginning of language in the 
description of the infant’s reaction to various items in the 
feeding situation. “The one-month-old child,” we were told, 
“reacts to the auditory stimulus of the human voice by suck¬ 
ing, as though it were a stimulus accompanying the occurrence 
of food.” The mere sound of the human voice, almost any 
sound, and almost any voice, in this way begins to be an 
element of language. The child comes to react to this sound 
as a sign, a cue or signal. Since it has so often been a part 
of the total situation leading to feeding, it now, as a partial 
feature of this situation, leads effectively to appropriate move¬ 
ments. 

The sound of the voice thus becomes a symbol, and this is 
the basis of language. As time goes on, learning continues on 
a finer and firmer basis. One sound comes to be a sign of the 
nursing situation; another comes to be a sign of dressing; still 
another of going outdoors for play; still another for the situa¬ 
tion of being put to bed; and so on. This “discrimination” 
is able to proceed only because different sounds are made to 
be parts of these various situations, by those in charge of 
the child. In time the child comes to have a reasonably large 
vocabulary of “understanding,” long before he is able to make 
effective use of speech sounds by making them himself and 
in this way controlling the actions of other people. In just 
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this way even dogs, kittens and horses come to respond to 
sounds as elements of larger situations. As experience and 
discrimination continue, even very slight details of the sounds 
come to act in different ways. The baby then behaves differ¬ 
ently in response to its mother’s voice than to the voices of 
others; even with the dog “his master’s voice” affects the 
animal in ways different from that of other voices. In just 
this way all the different words in the vocabulary of under¬ 
standing come to have their respective “meanings.” 

Other elements of language, such as written or printed words, 
come to be effective in the same way. At first they are made 
to be parts of general situations, and the child reacts to these 
situations in their totality. Each feature of the situation 
contributes its share to the total response, which is thus a 
response to the “whole context.” In time the printed words 
themselves come to be effective signals; they lead, when they 
occur alone or even in other general situations, to behavior 
appropriate to the occasions in which they have been so often 
experienced. In this way, as “partial stimuli,” they become 
signs, signals or symbols. Their effectiveness can be under¬ 
stood only by noting the more elaborate occasions in which 
they have repeatedly occurred. It is this that gives them 
what we call their “meaning,” their "significance,” their sign 
value. 

The elements of language we see therefore to be “reduced 
cues.” By virtue of the learning process, human beings and 
even some of the lower animals, come to be directed by objects 
and by situations which are not really or wholly present. The 
“names” of things come to affect us in the same way as do 
the things themselves. Little wonder then that primitive 
men and children, and even sophisticated grown-ups come to 
attach great value and importance to the names of things. 
Names are not to be treated lightly or “used in vain," for 
they affect people even as do the things themselves. The 
shepherd boy who cried “Wolf! Wolf!” produced such con¬ 
sternation among his fellows that we may be sure he was 
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severely punished when it was discovered that no wolf waft 
really there. 

The nature of language, and the process of learning which 
its development involves, were very clearly stated by Edmund 
Burke, many years ago, in his famous “Essay on the Sublime 
and the Beautiful.” Burke’s statement was as follows: 

Words are in reality but mere sounds, but they are sounds which, 
being used on particular occasions, wherein we receive some good 
or suffer some evil, or see others affected with good or evil; or which 
we hear applied in such a variety of cases that we know readily by 
habit to what things they belong—they produce . . . whenever they 
are afterwards mentioned, effects similar to those of their occasions. 

Code learning (substitution test). Once language has been 
acquired, it is easy to see how further learning takes place 
on the basis of it. It will be profitable next to consider what 
happens when a child who has developed to the point of being 
able to use a pencil, to write numbers, and to understand 
verbal instructions, sets about the learning of some new 
“code.” A favorite instance in the laboratory is the “substi¬ 
tution test,” a copy of which is hero given. 

On the main part of the page occur various geometrical 
forms, such as stars, triangles, squares, etc., placed in random 
order. At the top of the page there is provided a “key.” Each 
geometrical form is there shown, and in each is a number 
that goes with it. The child is instructed to begin with the 
first empty form and go across the page, writing in each form 
the number that belongs there, according to the “key” at the 
top of the page. This amounts to learning a new “code,” 
since the child does not know beforehand which number goes 
with each form. He is therefore allowed to refer to the “key” 
as often as he wishes, and in the beginning he must make full 
use of the “key” in order to discover each time what number 
goes into the next geometrical form. With watch in hand, we 
measure the time he requires to complete each line of the 
page. We can thus compare his speed in the first half with 
that in the second half of the test. Or we can compare his 
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total time for this page with his time for another page done 
on some other occasion. Or we can compare the speed of 
different learners when set to accomplish the same task. Since 
we watch him and say “No!” promptly whenever he makes 
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an error, and direct him to correct it, the only “variable” is 
the time required for a perfect completion of the test. 

For the present, however, we need pay no attention to 
these measures of the time of performance What w T e need 
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is a description of what goes on, and we can secure this de¬ 
scription, partly by noting our own observations of the per¬ 
formance and partly by asking the child to tell us what he 
observed concerning his own behavior during the process. We 
shall find that something like the following would be a true 
description. 

In the beginning he did not “know w r hat to do”; it was 
necessary to look up at the “key” at the top of the page in 
order to discover what number should go in each of the forms. 
The first form on the first line he looked at; it was a circle, 
and he said to himself “circle.” Then looking up at the key, 
still thinking “circle,” he located the circle in the key and 
found in it the number 2. He then said “two,” “circle-two,” 
and looking back at the test line wrote a 2 in the first form, 
the circle. 

This had to be gone through each time, for each of the 
forms, as they came in turn. When the circle came again, 
also in the first line, he still had to look back at the key. But 
as he went on from line to line he observed that he was able 
to “abbreviate the examination” more and more. Soon he did 
not need to say “circle-two” when a circle came; he quickly 
glanced at the key and wrote the proper number; he was able 
to dispense with some of the stimulus that had previously 
been required. 

In time, the moment he saw a circle in the test sheet he 
found himself saying or thinking “two” and w r riting this num¬ 
ber in the form, perhaps after hastily glancing at the key to 
make sure. As he went from line to line, down through the 
test page, he found himself resorting less and less to the key. 
After a time he did not even speak or think a number when 
seeing a form; instead he merely wrote in the form the number 
that belonged there. By the time he had reached the last line 
this preliminary was so far reduced that it was not even 
necessary to explore the forms carefully; just seeing one corner 
of the square, one arm of the cross, one point of the star, was 
enough to start him writing the correct number. 
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If we put the child through this test a sufficient number of 
times we shall shortly see that he need not even see any part 
of the forms on the page. He can begin and write down “by 
heart,” the proper numbers for all the figures in the first line, 
or even for more than this. The mere writing of one number 
is now a sufficient “cue” to lead to the writing of the next 
number. The required stimuli have been so far reduced that 
no cues need appear in the field of vision; all the necessary 
cues are provided by the writing movements which the child 
makes, once these have been set going. 

As a result of this process of cue reduction or learning, the 
time of the performance, line by line, becomes much shorter. 
At the end of a few such trials the child can write the proper 
numbers as fast or nearly as fast as he can make his fingers 
move, although in the beginning a very long time was required. 
The description of “what went on” during the repeated trials 
gives us a qualitative picture of the learning; study of the 
time required at different parts of the process would afford us 
data for a quantitative analysis. By both these methods we 
should be able to study the effect of various changes which 
we might introduce into the situation. 

Learning to play the piano. If we turn now to the case of 
a child learning to play the piano, we see that the pattern of 
learning does not change. A good deal of previous learning 
has taken place before a child is given piano instruction. As 
a result of growth, he has acquired muscular abilities not pos¬ 
sible to younger children. He is therefore at the start able 
to push down the keys of the piano, to sit up on the piano 
stool, to fix his attention on the music score, to say the letters 
and numbers which he finds printed there alongside the 
musical notes. But he cannot “play his piece,” and in order 
to be able to do this he must pursue further learning. Let us 
see in what this further learning consists. 

Looking at the music sheet he sees a black dot on a certain 
line and has already learned that the verbal name of this 
dot, occurring on this particular line, is “c.” Perhaps a letter 
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“c” is there beside it in the beginning. There is also a number, 
which refers to one of his fingers. Seeing this dot, seeing the 
letter, seeing the number, he then looks away from the music 
score and down at the keyboard. There he finds black and 
white keys in certain positions, and he has already learned 
their letter names, or perhaps in the beginning each key bears 
a letter which belongs to it. So, while thinking “c” and “1” 
he finds the “c” key on the board and pushes it down with his 
“1” finger (forefinger). He has then successfully followed the 
instructions and “played the note.” 

He may then proceed to look back at the music, find the 
next note, and continue in the same way to produce it on the 
piano. But the production of each note is slow and laborious. 
Each note requires so much preliminary examination, so com¬ 
plex an “antecedent,” so elaborate a “stimulus,” that the notes 
come far apart. When sounds come far enough apart they no 
longer constitute a melody or tune. Therefore although the 
novice may be said to be able to play the notes, he cannot be 
said to play the tune. 

If the student perseveres we then see that the necessary 
preliminary examination or antecedent becomes much “abbre¬ 
viated.” Shortly he need not notice the letter names of the 
notes; he need only observe the fingering instructions, then, 
looking at the keyboard, play the proper note with the proper 
finger. In time even the fingering instructions can be omitted; 
merely seeing the note on the staff leads to pushing down the 
appropriate key with the proper finger, although it may still 
be necessary constantly to glance back and forth from music 
score to keyboard. But with further practice the keyboard 
need no longer be watched. With eyes fixed on the music the 
pupil adequately and promptly plays the proper keys, and 
behold! they now come so close together that his auditors 
recognize the melody. He is now able to “play the piece.” 

But at this stage he must still see the music score; if the 
room is darkened, he is at a loss, for he is not yet able to 
dispense with the visual cues. With further practice however 
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he reaches a point at which, in the dark, or with his eyes 
closed, he is able to begin and to complete the playing with 
no reference whatever, visually, either to the music or to the 
keyboard. We now say he has “learned his piece by heart.” 

The cue reduction has now gone so far that the mere feel 
of the movement of preceding notes, or the sound of them as 
struck on the piano, leads effectively to the next note. No 
cues need now be provided by “the outside world.” The only 
cues required are provided by the learner himself—they are 
those slight and subtle experiences originating in his own 
body, the feeling of his own movements in the final stages of 
practice. And these are cues which do not “occur” anywhere 
except in his own individual experience; that is what we mean 
by saying the learner has mastered the piece “by heart.” 

It is instructive to note the great similarity between this 
performance of the pupil in learning to play the piano and 
the activity of the lower animal in securing its food by finding 
its way through a maze. Of course in the former case this 
situation is more complex; finding a single note is perhaps 
comparable to the animal’s finding its way to the food box. 

But in both cases the learner in the beginning required “a 
great deal of stimulation.” He indulged in a great many acts 
which to the ignorant bystander might appear to be “mere 
by-plav” or “just random activity.” As a matter of fact 
there was nothing random being done. In each case a complex 
antecedent had first to occur before the terminal act was 
achieved. Considerable “exploration” was required before 
this final act could occur the first time. But this was not 
learning; this was discovery. Learning consisted, in both 
cases, in the gradual reduction of this necessary antecedent 
until very small portions of it were as effective as the whole 
had been in the beginning. 

Learning to drive a motor car. Let us now take a final 
case from the learning of the adult in order to see whether 
anything new is encountered on that level of development. 
Many adults have learned to run automobiles, and this is a 
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process which often requires a good deal of teaching. It is 
also a process of such a common sort that any one can verify 
our analysis, either by remembering his own learning or by 
watching the learning of another person. 

Of course there are a great many different things to be learned 
in the driving of a motor car. Since we cannot talk about all 
of them at once, and since they are not even all learned at 
once, we may select some one part of the process and consider 
the way in which it is learned, in the typical case. Let us 
consider so simple a part of the process as applying the brake. 

Initially before the brake is applied, the learner finds it 
necessary to go through a fairly elaborate antecedent process. 
In the very .beginning he must first look down at the pedals, 
put his right foot on the one he has learned to call "the 
brake”; he must think or say to himself, “First throw off the 
clutch” and perhaps “Depress the throttle.” He must then 
find the clutch pedal, often by looking about for it, put his 
foot squarely upon it, push it down. Then he finds that his 
foot has slipped off the brake pedal, so he must find this again, 
put the correct foot upon it, push down at the proper rate and 
to the proper extent. Then recovering, he must grope about 
for the gear shift lever, remember which position is neutral, 
and throw into this position. Then he sits back, wipes his 
forehead and breathes a sigh of relief. 

And well he may. For that simple terminal act, applying 
the brake, at first requires a very complex set of antecedents. 
But with continued practice what we find to occur is the 
following. Soon the driver ceases to say or think anything 
at all; he no longer talks to himself in the process, for he can 
dispense with this sort of guidance. Later he need not even 
look about with his eyes to find the proper pedals and to see 
that his foot is really on the pedal instead of on the accelerator. 
Feelings from the limbs themselves (tactile and kinesthetic 
cues) come to be sufficient guides or stimuli. He need, in 
time, not even wait until the throttle is adjusted before be¬ 
ginning to manipulate the clutch, nor w r ait until the clutch is 
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m place before beginning to depress the pedal or to come into 
neutral. 

Instead, a very slight feature of the original situation, such 
as a word from the driving instructor, the appearance of a red 
light, or the sight of a pedestrian or another vehicle crossing 
his path, or perhaps just saying to himself, “Well, I guess I’ll 
stop,” is enough to touch off the series, each phase affording 
subtle cues to the production and guidance of the next. The 
terminal act in this case is of course not simply “pushing the 
brake.” It is a fairly complex pattern of motor adjustments, 
in a very particular sequence. But even such complex co¬ 
ordinations can come to dispense with their original complex 
antecedents and effectively follow abbreviated or reduced cues. 
And that, as we have seen in all our examples, is just what we 
mean by learning. 

The learning of more subtle acts (thoughts, feelings, atti¬ 
tudes). In the examples we have been discussing we have 
purposely chosen cases in which the “terminal act” or response 
was an overt or easily observable movement on the part of 
the learner. We have done this only in order that the process 
might be easily checked up and verified. But precisely the 
same principle of learning also applies in the case of mental 
images, thoughts, feelings, attitudes, decisions, judgments and 
other types of behavior or experience. In such cases the 
process is sometimes not so obvious, and more careful observa¬ 
tion is required. Often this observation must be made by the 
learner himself, who reports to us his own private experiences 
or acts. This process has been misleadingly called “intro¬ 
spection.” 

Take the occurrence of visual pictures, for example. In the 
presence of quite a complicated situation, comprising the action 
of an object upon the sense of sight, with various attendant 
circumstances, including perhaps the sound of the name of 
the object, I get what I call “a visual perception” of that 
thing. This is a very vivid experience or event, and the physi¬ 
ologist has much to say about the complexity of the situation 
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required to produce it. Vibrations must fall upon the sense 
organs; there a chemical change is produced, which in turn 
causes a wave of nervous energy along my optic nerve. When 
this arrives, after a fairly circuitous route, at certain brain 
centers, and only then, there occurs that vivid event which I 
call “seeing the object." We need not concern ourselves about 
this process now. In the first place no learning is involved 
in it in any obvious way; and furthermore there is still a great 
deal of mystery left to the process, even after the physiologist 
has told his story. 

More psychological is the fact that after such experiences 
we find that “reduced cues” enable us to get fairly good visual 
pictures, without the occurrence of this complex set of ante¬ 
cedents. Having seen the moon, let us say, in this w T ay a few 
times, I find that all that is necessary is for some one to speak 
the word “moon," and there occurs in my experience a reason¬ 
ably definite and recognizable visual picture, which I call “an 
image of the moon.” This picture is, to be sure, not so vivid 
and distinct as was the original experience of “actually seeing 
the moon.” This fact will have considerable interest for us 
at a later stage. For the moment we are interested merely in 
the fact that even visual pictures appear in response to “re¬ 
duced cues,” such as words. In fact we call such pictures 
mental images just because they are produced in this way. 

Feelings and emotions may also result from partial stimuli. 
Having once or oftener been severely frightened by having a 
vicious dog attack me in a certain part of the neighborhood, it 
is not necessary to be attacked again in order to have feelings 
of apprehension or fear. Fear comes whenever I go into that 
territory; any dog arouses me to timidity; even other animals, 
somewhat like dogs, produce a feeling of aversion. The very 
word “dog” comes to have an unpleasant sound, comes in fact 
to be a “dreadful” word. This again, is a simple case of 
learning. Mere fragments, reduced cues of the original situ¬ 
ation, are now effective in arousing feelings or emotions appro¬ 
priate to the situation as a whole. I may in this way even 



THE PSYCHOLOGY OF LEARNING 27 

come to fear many things that “are not there.” It is necessary 
only that something be there which was part of the original 
situation or antecedent. 

In just this way we learn to be exhilarated by the sound 
of a trumpet; depressed at the sight of -a grave; expectant at 
the sound of a beloved voice; down-hearted at the “signs” of 
the weather; serious at the appearance of the cross; animated 
at the unfurling of the flag; hungry at the smell of chocolate; 
interested at the mention of certain topics; suspicious of mem¬ 
bers of certain organizations, professions, races. 

In just this way attitudes and habits of politeness, of hon¬ 
esty, of truthfulness are inculcated. Note for example the 
way in which very simple habits of etiquette are taught to a 
young child. While he and I are going down the street I say, 
“Look, there comes a lady. Ah, it is Mrs. J. . . . Now get 
ready to tip your hat. Look at me, see, this is the way I do it. 
Here she is. Ready, go!” Whereupon he takes off his cap. 
But this is discovery; there is as yet no learning. 

With a likely pupil, however, cue reduction proceeds apace. 
In time it is no longer necessary to go through with these rather 
exaggerated and pedantic instructions. At the words, “Here 
comes a lady,” or at the mere sight of the lady approaching, 
the apt pupil comes to doff his headgear. He has come to 
dispense with or to “abbreviate” the examination. Slight fea¬ 
tures of the original antecedent become effective in producing 
the terminal act. When this has occurred, we say he has ac¬ 
quired an attitude of politeness. By this we mean not that he 
has assumed some strange and permanent posture; but merely 
that we can now count on the reduced cues or signs as effective 
stimuli to the desired response. 

Discovery and learning. Before learning (improvement) 
can take place, the materials must be in existence that are 
to be improved. There must be a set of antecedents which do 
eventuate in the desired act. Before learning can begin, dis¬ 
covery, first experience, must occur. Failure to recognize this 
distinction will lead to confusion. It is easy to confuse dis- 
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covery and learning, because in common speech we often use 
the word “learning” wrongly, to mean the discovery, once for 
all, of something which may never come to be better done or 
known. Before the pupil can learn a lesson he must first 
learn what the lesson is. But this is using the same word in 
two senses. In the second sense it means the same as “finding 
out,” “ascertaining,” “securing” the materials to be learned 
in the correct sense. 

A farmer may learn (discover) whether or not there is oil 
under his land; he may learn (ascertain) the price of wheat 
to-day; he may learn (experience for the first time) what 
Milton’s Areopagitica is. In this way also the pupil discovers 
the substitution test and code, discovers the typewriter and 
copy, before he learns. In fact, discovery, initial experience, 
must always precede learning. Materials must be available 
before building can be accomplished. The first achievement 
must occur before mastery can develop, before improvement 
or learning can begin. 

In some cases the first achievement is all that is of interest. 
When the farmer discovers that he has no oil land; when the 
pedestrian discovers that it is raining, the process is finished. 
These discoveries add to knowledge; they increase informa¬ 
tion; they extend the range of experience; they are an im¬ 
portant part of education. But the first confronting of facts, 
the first execution of an act, should be as carefully as possible 
distinguished from the further process of perfecting one’s skill 
in their use. 

Discovery is an important art. The having of experience 
must precede training, in the psychological sense. Pricking 
an infant with a pin is furthering its experience and may be 
the first step in an act of teaching; on the other hand it may 
not and need not be followed by learning. It is the initial 
sequence of antecedent and consequent, without which learning, 
as cue reduction, cannot occur; but this does not make the two 
identical. 

Suppose that instead of providing the pupil with the neces- 
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sary materials and instructions we simply decide that we 
wish he would draw a map of China. We do not reveal this 
wish to him; at the most, we might tell him that there is some¬ 
thing we have in mind, and that if he does it and does it well 
we will grade him high and promote him. We would be acting 
like the animal experimenter who sat about waiting until “by 
accident” the encaged animal happened to pull the string that 
chanced to release him. Making the animal “restless” by 
setting food in the neighborhood would be only like pinching 
the pupil until he by chance drew a map of China. 

The animal must make the initial discovery before it can 
begin to learn. If the pupil should, through some accident, 
discover what it was we were wishing he would do, that would 
be “finding out,” but not learning in the psychological sense. 
If in this process he should learn anything it would be only 
how to guess better, certainly not how better to draw maps. 
Learning, in other words, we reserve to mean improvement in 
something. Before improvement in something can occur there 
must first be a “something.” Before learning can take place 
there must be, on the basis of original nature, heredity, pre¬ 
vious learning, or a combination of circumstances, a complex 
experience that results in a terminal act or event. This occur¬ 
rence, this first exploit, will not be learning. It will be initial 
experience or discovery. The teacher, as we shall see, is 
responsible for both. Teaching must first enrich experience, 
facilitate first exploits, or at least make sure that these have 
occurred. It must then, through the course of cue reduction, 
facilitate and economize such behavior. 

There are, among the traditional “principles of learning,” 
some that apply particularly to this process of getting experi¬ 
ence, making discovery, conducting investigation. They are 
such generalizations as trial and error, random activity, mul¬ 
tiple response, attention and interest, mind set, variations of 
behavior, and the like. They may all be summed up in the 
brief exhortation, “Keep busy.” 

In animal experiments and in many experiments on human 
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learning the subject of the experiment is required both to dis¬ 
cover the materials and also to accomplish the learning. But 
in ordinary educational activities initial experience is in the 
main provided by the teacher, the curriculum, the school 
equipment and the general setting. We “set the stage" so that 
the desired outcome will shortly occur and can then be learned. 
It may also be useful to cultivate or teach the technic of 
investigation, and to formulate the principles of discovery. 
But such principles need not be confused with principles of 
learning. 

Learning we can best reserve as the name for those changes 
which may follow upon the initial exploit, resulting in im¬ 
provement of performance. It may well be that better learn¬ 
ing will result in improved techniques of discovery. It may also 
be that a better technique of discovery and investigation will 
facilitate improvement. But the fact that the two processes 
may be mutually helpful is no excuse for failing to distinguish 
between them. 

A diagram of the learning process. There are a great many 
facts known about learning, aside from the simple observations 
such as we have made. There are many special laws of learn¬ 
ing, which vary with the time and the occasion, with the 
materials learned, with the learner, with the frequency and the 
vividness of experience, with the w T ay the experience is pre¬ 
sented, with the way the learning is measured, and a host of 
factors which it is the business of educational psychology to 
study. 

With many of these details we shall later make contact. 
For the present we are interested in making clear what 
learning is, considered psychologically. And our conclusion is 
that we may define learning as cue reduction. Learning is that 
process in which small details of a total situation come to be 
able to produce an act or consequent which at first required 
the whole situation for its production. Another way of saying 
this, as we have already seen, is that learning is the process 
whereby signs or symbols come to have meaning. 
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It is essential to get it clearly in mind that learning actually 
is this process. The details of a situation actually come to 
produce the response appropriate to the whole situation of 
which they once were parts. They do this directly; they lead 
immediately to such acts, images, feelings or other results, just 
as directly as originally the whole situation led to such 
results. 

We need not involve ourselves, as psychologists, with any 
metaphysical or physiological speculations. We need not sup¬ 
pose that the cue first rouses a demon, who thereupon pro¬ 
ceeds to produce the terminal act. Nor need we assume that 
the cue must first stir up an “instinct” in “the mind,” which 
instinct then plays upon the body to produce the appropriate 
act. Nor need we wait until physiology or chemistry or 
neurology are able to tell us what, in the meantime, may be 
going on in the various parts of the body. Whatever they 
tell us would be only another example of learning; instead of 
attributing the learning to the whole person such an account 
might try to show that the muscles, or the neurones, or the 
brain centers learned, that is, responded to partial stimuli. 

Whatever the physiologist or the metaphysician may learn 
will no doubt be of great interest. But it will in no way 
modify our conception of the nature of learning. For learning 
is just what we see it to be; it is a psychological process, a 
process to be observed, as it were, in the gross—right there 
in the street, in the schoolroom, or elsewhere in the world at 
large. The laws of learning will be derived from observations 
of this process, and from experiments with it. The facts of 
learning will come first; the explanations of physiology, when 
any are really available, will come later, and they will be 
only a more detailed account of the same process. 

In order to have a diagram for the net outcome of our 
descriptions of learning, we need only to represent the obser¬ 
vations we have made in a schematic and graphic way. In 
doing this it should be remembered that we are not trying to 
portray nerve-nrocess or brain activities, or anything of that 
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sort. We are representing in the diagram the actual events 
which we have been able to observe, and which have been 
referred to verbally in the foregoing descriptions. 

-^ 
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Fig. 2.—Diagram of the Learning Process. 

In this diagram we represent the original necessary ante¬ 
cedent or situation by the rectangle abed, including various 
components or features or details, a, b, c, and d. We represent 
the response made to this total situation by the rectangle xyz, 
thus indicating that this terminal act is also complex, made up 
of or involving various parts. The small rectangle d repre¬ 
sents the later occurrence of a small part of the original 
situation, abed. And we see, as shown in the diagram, that 
this reduced cue or detail d itself now leads to an xyz re¬ 
sponse, just such a response as formerly followed upon the 
whole situation, abed. 

In the case of learning, then, we always have (1) some 
definite act, event or response; (2) some effective cue which 
at the time is responsible for this consequent; and (3) in the 
earlier biography of the learner, some more complex situation 
which as a whole once or more often led to this kind of 
response. 

With this analysis in mind, we are now ready to advance to 


i-1 

I I 

■71 XYZ I 
/ I_I 


r~~i 

L__J 




THE PSYCHOLOGY OF LEARNING 


33 


the next level, which is made necessary because of the fact 
that ordinary learners are not usually affected by single, 
separate cues, acting in isolation, but by many such cues, 
acting in various relations of cooperation or interference. 


PROBLEMS 

1. Why do we know so little about the physiological or nervous 
correlates of such mental activities as learning? 

2. Find some account in which hypothetical diagrams of brain 
and nervous action or architecture are offered as explanations for 
psychological phenomena. 

3. Why is it desirable to begin an account of learning by exami¬ 
nation of some of the simplest cases? 

4. Describe some learning process you have observed in a child 
or a lower animal, noting whether it appears to correspond to the 
accounts here given. 

5. Analyze your own experience in learning a foreign language 
or in solving a mechanical puzzle repeatedly, asking whether cue 
reduction seems to be the process involved. 

6. Perform the Substitution Test given on page 19, taking the 
time in seconds, and note as you do the test whether the course 
of learning in your case is correctly described in the text. 

7. Observe the errors you make in driving a motor car, and 
consider whether they are not often due to inadequate cue reduction. 

8. Describe some experience in which strong feelings have been 
aroused in a new situation, because of some partial stimulus that 
was once part of an earlier emotional situation. 

9. Substitute for the abstract letters of the diagram of the learn¬ 
ing process more complete descriptions of the actual items, in some 
particular case of learning. 

10. Show by examples that you have clearly in mind the distinction 
between the initial act of discovery and the subsequent process of 
learning. 
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CHAPTER III 

CONTROL AND MENTAL BALANCE 

Control of the reflexes. In the description of the pattern 
of learning we have purposely considered the process in its 
simplest terms. The fact is of course that nearly any event in 
our experience and nearly every act in our behavior is com¬ 
plex. It is in itself analyzable and is a more or less elaborate 
pattern of related parts or items, in definite organization. So 
also the stimuli that produce it are likely to be complex; the 
antecedent of an act or experience is always a variety of 
stimuli, acting in patterns of facilitation and interference. 

A very simple act, for example, is that known as the “knee 
jerk.” When a point just below the kneecap is struck a light 
but firm blow, the lower part of the leg jerks upward, if it has 
been loosely hung over the other knee or over the edge of a 
table when the blow was struck. We are inclined to say that 
the stimulus to this act is the isolated event, the blow on the 
knee. But as a matter of fact it can be shown that the brisk¬ 
ness and extent of this knee jerk varies not only with the 
intensity of the blow, but also with a great many other things 
going on at the moment—with the loudness of the sounds 
heard at the time, with the other movements (such as clench¬ 
ing the fist or jaws) the person is making, and even with 
certain ideas which he may be experiencing. The knee jerk, 
that is to say, is really a complex resultant of many of the 
stimuli playing upon the organism at the time it occurs. Some 
of these stimuli work together (synergy) by way of reenforce¬ 
ment; others interfere with each other (inhibition) so as some¬ 
times quite to neutralize each other. 

The pupillary reflex is another act that seems at first to be 
quite simple and quite simply produced. When the illumina- 
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tion is increased, the pupil of the eye shrinks in size (con¬ 
tracts) ; when the illumination is decreased, or a shadow 
thrown on the eye, the pupil increases in size (dilates). But 
it is wrong to suppose that the size of the pupil at any given 
moment is merely a function of the illumination. It can also 
be shown that the size of the pupil varies with the distance of 
the object looked at. When looking at a near object the 
pupil contracts; when looking at a more distant object the 
pupil dilates. Moreover, it can be shown experimentally that 
other influences, such as the sounds occurring at the time, the 
feelings experienced by the individual, and similar “stimuli,” 
also have their effect on the size of the pupil at any given 
instant. Roughly speaking, the size of the pupil at any given 
instant is a response to the total situation just preceding that 
instant. 

Degree of illumination can properly be spoken of as a 
stimulus to changes of the pupil. But it must also be recog¬ 
nized that normally the actual change in the pupil is a func¬ 
tion of the total context in which the change of illumination 
occurs. At the given instant factors other than illumination 
are also exerting their influence. Some of these make for 
contraction; some make for dilation. The actual outcome will 
be a synthesis or resultant of all these influences present in the 
situation at the moment just preceding the measurement of 
the pupil. 

Control in familiar activities. What is true of these rela¬ 
tively simple reflex acts is obviously true also of more compli¬ 
cated performances or experiences. If I have been frightened 
by the attack of a ferocious dog, the mere appearance, in my 
field of vision, of another dog tends to arouse a similar fearful¬ 
ness. But the promptness and intensity of this fearfulness de¬ 
pend on many other things as well. If the dog bares his teeth 
and growls, the fear tends to increase; if I see that the dog is 
strongly chained, the fear is reduced; if I have in my hand a 
strong cudgel, this helps to diminish the fear; if I note that the 
dog is baring his teeth in order to attack another dog, this 
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also tones down my apprehension, or may even prompt a very 
different kind of excitement and interest. Normally, at any 
rate, the feelings that arise at a given instant, are determined 
by the total life situation of the individual at the moment 
just preceding. 

Consider the behavior of a man who lives in an apartment 
on the fifth floor, to which he ascends in an elevator. His exit 
from the elevator ought to be determined jointly by several 
features of his experience, by a variety of stimuli. He should 
not try to step out until the elevator has stopped; until the 
attendant has opened the door; until he sees appearing on the 
landing the correct number of his floor; until the lady who is 
also ascending has first gotten out with her baby carriage; 
until he has first picked up his umbrella, which he has leaned 
against a corner of the lift. 

However, one w’lio frequently uses such elevators may often 
observe passengers making “absurd” mistakes, or may even 
find himself making them. Thus he may start to leave the 
cage at the opening of the door, only to bump into the lady 
with the baby carriage. Or he may blithely make his exit 
when the door opens; avoid ail collisions; turn down the hall 
toward what lie supposes to be his apartment, only to find that 
the key does not fit the door. After a period of fumbling he 
is startled to hear a dog growl inside the apartment, and 
glancing up at the door is chagrined to note that this is not 
his apartment at all. He is trying to work his way into the 
corresponding apartment on the third floor, whereas he really 
lives on the fifth floor. 

In such a case we can rather easily see what has happened. 
Getting out of the elevator ought normally to be determined 
by the joint effectiveness of several cues. But in the case of 
this man some of the available cues have not operated; he 
ignored the number 3 appearing on the landing just before the 
elevator door opened. Had he regarded this number his 
movements would have been restrained. Instead, at the mere 
opening of the door, this man stepped out of the elevator. He 
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reacted to a part only of the actual present situation or con¬ 
text; he was oblivious to the total setting in which “opening 
the elevator door” occurred. It was this obliviousness to all 
the available cues of the present situation that landed him in 
his embarrassment, and might even have led to his being 
arrested for “illegal entry” and branded as a criminal. Know¬ 
ing the facts, we do not bring any such accusation against 
him; we merely smile at what we call his "absent-mindedness.” 

Such observations as these introduce us to the concept of 
mental control or balance. By control we mean that normally 
action and experience are the joint product or resultant of the 
many influences, cues, or determinants that confront the indi¬ 
vidual at the moment of action. The various stimuli act as 
mutual controls, so as to produce behavior suitable to the 
situation as a whole. Action determined in this way we call 
relevant, appropriate, or sagacious. 

Each cue in the present situation operates according to the 
laws of learning. That is, its effectiveness is determined by 
the past situations in which it has been a partial element. 
The sound of the opening of the elevator door is a mere noise; 
but as a mere noise, it has in the past been part of a situation 
in which the door was also seen to open, and in which exit from 
the elevator cage was found to be possible. Hence it now 
operates as a sign of that more complex situation. 

The number appearing on the floor landing, considered in 
and for itself, is nothing but a crooked smear of paint on a 
rather dirty wall. But it has a definite shape, and this is the 
shape that in the past has been called by the name “five”; it 
represents the number of pennies in a nickel; the number of 
fingers on a man’s hand; and also the floor on which the 
passenger’s family resides. It has frequently been a part of 
the situation in which the passenger makes his exit from the 
elevator and successfully opens the door to an apartment in 
which he finds his own family. Therefore it may now operate 
as an effective cue for this situation, according to the general 
law of learning. 
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Docility and sagacity. Without learning, therefore, none of 
these cues would be effective. But we have also seen that they 
must be permitted to operate jointly, to control together the 
ensuing behavior, if this behavior is to be normal and appro¬ 
priate. The illustrations we have used, and many similar 
observations that any one can make, suggest that such control 
or balance is not always present. There seem to be some cir¬ 
cumstances in which it is less likely to occur than at other 
times; for the man who went to the wrong apartment usually 
gets out on the correct floor. There seem also to be marked 
differences between people in this respect; some we can usually 
count on to react with insight into the whole situation; others 
we dare not trust, for they are so likely to be touched off by 
some single element in a situation, and to act in terms of it, 
just as if they were blind to everything else that was going 
on about them. 

We have seen that learning consists in cue reduction—in the 
development of effectiveness on the part of signs, symbols, 
or partial details of situations. If different people vary in 
the readiness or ease with which they show the characteristics 
of learning, we shall find it useful to have some word by 
which to indicate these differences. We might simply refer to 
differences in learning ability, or to differences in capacity for 
cue reduction. Or if a single word is desired, we might make 
good use of the word “docility,” which in its original use means 
not tameness, but “teachableness.” “Docility” then will be 
a convenient name for ability to learn, and degrees of docility 
will mean differences in the capacity for learning. 

The second important principle of human behavior and ex¬ 
perience we have seen to be that of the joint action, coopera¬ 
tion, or “synergy” of stimuli. This seems to depend on what 
might be called an “openness” to all the available cues af¬ 
forded by the actual situation at the moment. Since 
individuals differ in this respect, and since the same individual 
shows different degrees of this trait from time to time, we also 
need some convenient term by which to refer to this fact. 
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Various words might serve the purpose fairly well. “Insight” 
might be a good term, except that it has a certain suggestion 
of the occult or supernatural, which we should prefer to avoid. 
“Alertness” would also apply, but it is so often used to imply 
merely “quickness” that it does not convey our full meaning. 
“Sagacity” has been used in discussions of this trait; but this 
word has various other uses w T hich suggest such things as 
shrewdness, and the word does not itself suggest the character 
of the trait. Perhaps the best term for our present purpose is 
“scope.” 

The term “scope” we shall then apply as the technical name 
for these differences in “openness to stimuli.” We may then 
speak of degrees of scope, or of breadth or narrowness of 
scope. By such terms we shall be able to refer to the range or 
degree of completeness of those cues in the present situation 
which may be seen to be effective in determining the behavior 
or the experience of the person in question. Docility and 
scope are then the first two important psychological facts with 
which the educational psychologist is concerned. We shall see 
that they have a very important bearing upon all the problems 
of education, whether in the schoolroom, or elsewhere in life. 

Variability in learning and scope. The learning capacity 
or docility of an individual depends upon a great many dif¬ 
ferent things. For one thing, it appears to change with age in 
the same person, other things being equal. Up to a certain 
age, which we call maturity, the child’s learning ability ap¬ 
pears to increase. In a later chapter we shall consider in some 
detail the relation of growth to learning. In the years beyond 
maturity also changes in learning ability appear; on the aver¬ 
age there is a considerable loss as the result of advancing 
age. Learning ability has also been found to vary with the 
effects of drugs, with different degrees of fatigue, with condi¬ 
tions of worry, fear or distraction, and with many other 
conditions which it is the business of experimental psychology 
to investigate. 

A most important fact is that learning ability, at a given 
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age and with other factors kept constant, is found to depend 
upon heredity. That is to say, some people are constitu¬ 
tionally inferior in this respect, and a similar inferiority is 
likely to be found in their close relatives. Those who are 
relatively incapable of learning, who show low degrees of 
capacity for cue reduction or symbolism, we call feeble in 
mind. 

Feeble-minded persons do not respond readily to signs or 
symbols. The whole original situation must often be presented 
again before they are led to react in the appropriate manner. 
Very simple and obvious sorts of symbols, such as pictures of 
things, gestures, and facial expressions may sometimes be 
effective. But to the subtler signs such as words, printed or 
spoken, they are relatively obtuse. Binct, a French student of 
feeble-mindedness and related conditions, found that imbeciles 
even seemed to enjoy being pricked with a needle; again and 
again they extended their arms to be pinched or pricked, grin¬ 
ning while they did so. Binet explained this by saying that in 
the average person the needle prick is unpleasant, not so much 
because of the rather slight pain sensation it produces, but 
because it serves at once as a sign of more painful or dan¬ 
gerous situations, in which such pain sensations have been a 
part. In the case of the feeble-minded, this sign value is not 
appreciated. The needle prick does not have any “meaning” 
for them; it does not function as a reduced cue for more 
dangerous experiences. Hence it amounts only to a mild 
excitement, which is not only not strongly avoided, but 
appears even to be mildly entertaining. We shall learn more 
about such incapacity for symbolism, in a later chapter in 
which we shall be concerned with the educational implications 
of such lack of docility or teachableness. 

Scope or sagacity is also found to vary with different condi¬ 
tions. In the same person, for example, sagacity is decreased 
by sleepiness. In fact in that extreme degree of sleepiness 
which we call drowsiness, or half-sleep, it is just this weakness 
of scope that is responsible for the bizarre character of dreams. 
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Sagacity in a given individual seems also to be markedly im¬ 
paired by emotional excitement. When frightened, we over¬ 
look many of the signs which the environment affords; we do 
not “take things in.” When very angry, also, we neglect many 
considerations which we may subsequently wish had been 
allowed to influence our feelings or our conduct. In fact, in 
any kind of excitement we are less able to com-prehend a 
situation than we are when we are in position to confront it 
calmly. Emotional experience is therefore one of the great 
handicaps to scope or sagacity. 

No careful studies have yet been made of the variation of 
sagacity with age. There is reason to believe that it changes 
in much the same way as does learning capacity. In fact, it 
would be strange if this were not the case, for we have already 
seen that the various cues in the situation can be effective only 
in so far as they have already been learned to be significant. 
Hence in the absence of learning ability, sagacity should be 
impossible; we may also surmise that the degree of sagacity 
depends in part upon the degree of docility. That it does not 
depend wholly upon this appears from the fact that individuals 
with similar learning ability, as measured by standard tests, 
may differ notoriously in scope or balance. 

It seems in fact to be true that sagacity also depends to a 
considerable extent upon the native endowment, the constitu¬ 
tion, the hereditary make-up of individuals. Some people are 
chronically “absent-minded.” Any one’s sagacity is im¬ 
paired, of course, when he is “preoccupied” with important 
things. He is then likely to be “oblivious” to other things 
going on about him. But many individuals are chronically 
“preoccupied” with such trivial things that they overlook the 
more important considerations afforded by the environment 
and therefore act in strange, ineffective, unbalanced ways, 
which we call “neurotic.” We may, in fact, say that just as the 
feeble-minded are those who are constitutionally deficient in 
docility or learning ability, so the neurotic are those who are 
constitutionally lacking in scope or sagacity. It will be useful 
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at this point to become familiar with a few examples of lack 
of mental balance, faulty control, due to inadequate com¬ 
prehension or scope for all the cues which a situation affords. 

Cases of faulty mental control. To show the importance 
of this trait of scope or control for education and life, let us 
first consider a wholly imaginary case—the child whom we 
have described as having been taught to tip his hat upon 
meeting a lady. Let us suppose that this boy has a reasonable 
capacity for cue reduction (docility) but that he has very little 
scope. He will therefore be likely to be affected by some one 
element in a situation, to the neglect of various other elements; 
these other elements do not contribute effectively toward the 
control of his conduct. 

Such a boy, if he had once learned his lesson of politeness, 
might find himself in a pitiable and perhaps laughable state. 
The mere sight of a woman would lead him to tip his hat. If 
the lady did not pass quickly by but paused a moment, this 
unsagacious boy would continue to tip his hat repeatedly so 
long as she remained in his field of view. If very reduced cues 
were effective in his case, we might find him tipping his hat 
even to pictures of women; it would be awkward for him to go 
through the halls of an art gallery; he would tip his hat to 
most of the advertisements on the billboards, and to the 
covers of most of the magazines. He would in fact be classi¬ 
fied as a neurotic, afflicted with a “compulsion neurosis.” 

The trouble in such a case would be a lack of scope or 
sagacity. Alertness to other cues from the situation as a whole 
would be all that could save one from such a neurosis. Thus 
the feeling of just having tipped the hat once might prevent the 
act from occurring again, automatically. Sight of the frames 
around the pictures, of the wooden backgrounds of the bill¬ 
boards, would likewise introduce control, were these cues only 
regarded, and allowed to cooperate with the sight of the 
female figure. 

The case as we have described it is of course a caricature; a 
gross exaggeration of what actually occurs. And yet the 
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element of truth in such a picture is unmistakable, and it is 
just this element that, in less exaggerated form, constitutes 
what we call neurotic behavior. In such behavior some cue, 
from a past context, so overpowers the behavior of the indi¬ 
vidual, that other cues from the present situation do not have 
a chance to cooperate. The behavior resulting, while it might 
be appropriate enough to the situation in which the cue first 
occurred, is likely to be inappropriate to the present circum¬ 
stances. It is this irrelevance that gives it its neurotic char¬ 
acter. 

Illusions, due to lack of control. Having now exhibited the 
neurotic picture in this imaginary caricature, let us turn to 
some actual cases. The first is an ordinary illusion of per¬ 
ception, an error of judgment that is so common that all 
normal people may be expected to show it. It is nevertheless 
due to the same lack of control that, in more extreme form, 
is called lack of mental balance. Compare the two hori- 



Fig. 3.—The Famous Muller-Lyeu Illu¬ 
sion : Compare the Lengths of the Two 
Winged Lines. 


zontal lines in the accompanying figure of the “Miiller-Lyer 
Illusion.” 

The lines are actually of the same length, as measurement 
with a ruler will show. But they do not look alike. The one 
with the outgoing wings looks longer; that with the ingoing 
wings looks shorter. Or if either of these is compared with a 
plain line, with no wings of any kind, the line with wings will 
look either longer or shorter, depending on the direction of the 
wings. Why is one misled in his estimate of the length of the 
horizontal line? 

Many different explanations of this illusion have been 
offered, but all of them are the same in principle. Some one 
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feature of the figure catches our eye, holds our attention, deter¬ 
mines our estimate of length; other features, although there, 
do not make their due contribution to the estimate. Thus 
perhaps the white area between the sets of wings is longer or 
shorter; we let this simple fact have undue weight in esti¬ 
mating the line, although a careful scrutiny of the line itself 
might reveal our error. Or perhaps the outgoing wings carry 
the eye along, beyond the end of the horizontal line. We let 
the feeling of extent of eye movement have undue weight in 
arriving at our estimate, being relatively oblivious to other 
data that a more careful or sagacious com-prehension of the 
figure might afford. 

Lack of control in the neurotic. An old story is told of a 
retired veteran of the wars. He was walking along the street, 
carrying a bundle in his arms. A practical joker, seeing him, 
suddenly called out “Attention!” The veteran promptly drew 
up in the proper military posture, his bundle dropping into the 
gutter, its contents scattered over the ground. The pattern of 
behavior here is the familiar one. The command “Attention!” 
was an effective cue, which had acquired its power in other 
situations. Because of preoccupation, or sleepiness, or emo¬ 
tional stress, or perhaps just because of native lack of scope, 
this poor veteran reacted to this cue in the light of its past 
context, without letting the other cues from the present situa¬ 
tion cooperate. 

In severe and clinical pictures of the neurosis we find the 
same pattern of behavior. A soldier, let us say, in action on 
the line of battle, is blown up by a shell, or terrified by the 
fierceness of the bombardment. He falls into a panic; his 
knees tremble; he stutters when he tries to call out; his heart 
races wildly; perhaps he falls over in a fainting spell. Such 
behavior is quite justified at the time, in the light of the 
powerful and very complex set of stimuli beating upon him 
from all sides. 

When removed from the scene of battle, and placed in a 
convalescent hospital in his home country, such a soldier often 
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continues to suffer, from what will then be called a “psycho¬ 
neurosis.” Sudden sounds throw him into a panic; the sight 
of weapons makes him tremble; the appearance of an army 
officer causes him to stammer violently; if several of these 
things occur at once, he may make all these responses in a 
frenzied way, and then fall over in a faint. 

Observe that each of these stimuli, or causes of his inappro¬ 
priate behavior, were elements in the original situation which 
caused his collapse. Each now tends, when it occurs, either 
by itself or in some other context, to lead to a collapse very 
like his original response to the original battle experience. 
But the actual 'present context of these events is very dif¬ 
ferent; he is not really on the battle field; he is at home or in 
the hands of nurses and patient reeducators and physicians, or 
perhaps even back on the farm, engaged at his former occu¬ 
pation. 

Experience shows that it is the failure of other items in the 
present context to have due weight in his conduct that makes 
the soldier neurotic. His difficulty consists in a limitation of 
scope, a failure of sagacity, a relative obliviousness to the 
attendant circumstances. Reeducation of such a person will 
consist chiefly in bringing it about that the stimuli become 
parts of new and harmless contexts, so that their coercive 
character, derived from the highly emotional and vivid battle 
experience, is given new directions. In this way the patient 
is enabled to “pay more attention” to the present context in 
which each such event occurs, and thus to make his conduct 
relevant to the present, not merely appropriate to some past 
experience. It is being overriden by his past, with inadequate 
scope for the present, that is the fundamental difficulty in such 
a case of lack of mental balance. 

Phenomena of transfer in learning. This process of react¬ 
ing to a given cue, presented in a new context, is a clear case 
of what has often been called transfer. The kind of experi¬ 
ence aroused by one situation is now aroused also by other 
situations, never before met with. And such “transfer” takes 
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place only because, in the new situation, there is at least one 
element which was also a part of the original situation. 

Whether or not transfer of learning occurs, or to what extent 
it occurs, is one of the long debated questions in education. 
We shall have more to say about this question in a later 
connection. But it appears clearly enough, even at this point, 
not only that transfer does frequently occur, but that there 
are circumstances or individuals in which it may occur too 
freely or easily. That transfer of training occurs is one of the 
most obvious facts in the psychology of learning. That such 
transfer must often be controlled and held in check by the 
corrective influence of other elements in a situation is one of 
the most important facts of mental hygiene, and one of the 
fundamental principles of effective teaching. 

Docility, sagacity and intelligence. The two important fea¬ 
tures of mind, which we have called docility and scope, learn¬ 
ing capacity and sagacity, have long been recognized, al¬ 
though they have often been described in curious roundabout 
or figurative ways. Sometimes an attempt has been made to 
describe them physiologically, in terms of neurones and their 
“connections.” Sometimes the picture has been drawn in 
terms of “instincts” and their interaction. Again “ideas” and 
their “associations” have been used to tell the story. We have 
tried simply to describe the two features in terms of the ob¬ 
served facts—the sequence of antecedent and consequent, 
stimulus and response. But whatever vocabulary be used, the 
important thing is that these two principles are fundamental 
psychological processes or facts, on the basis of which more 
elaborate descriptions may be based. 

We may illustrate the recognition of these two principles by 
others by reference to one of the most recent and detailed 
analyses of “the nature of intelligence.” 1 Thorndike, who is 
well known for his work in educational psychology, points out 
first that— 

1 E L. Thorndike, The Measurement oj Intelligence (Bureau of Pub¬ 
lications, Teachers College, 1926), pp. 415#. 
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The gist of our doctrine is that, by original nature, the intellect 
capable of the highest reasoning and adaptability differs from the 
intellect of the imbecile only in the capacity for having more con¬ 
nections of the sort described. . . . The person whose intellect is 
greater or higher or better than that of another person differs from 
him in the last analysis in having . . . simply a larger number of 
connections of the ordinary sort. 

And we are also told, before the analysis is completed, that 

there is also perhaps a capacity for having the neurones act vnth 
reference one to another, that is, with integration, whose low or 
negative extreme is pronounced dissociation, as in hysteria, and whose 
high or positive extreme appears as a notable good sense or adequacy 
in the use of one’s experiences. This capacity may be largely 
irrespective of [number of connections]. 

Effectiveness, or if we may use the word in this way, intel¬ 
ligence, requires a reasonable degree of both these traits. The 
term intelligence has been used loosely and vaguely, some¬ 
times to refer to learning ability alone, sometimes to refer to 
general competence, general level of mental ability. If we use 
the word at all, we should prefer to say that intelligence means 
the net mental effectiveness that comes from a suitable degree 
of docility operating together with an adequate scope or sa¬ 
gacity. Both these are components of intelligence. The lack 
of learning ability which the feeble-minded show is primarily 
a deficit in capacity for cue reduction, or learning. And lack¬ 
ing this, as we have seen, scope or sagacity will also be low in 
them. But we should also call that handicap which the neu¬ 
rotic shows an intelligence defect, since it interferes with 
normal mental control or balance. 

So far as mental hygiene or the requirements for effective 
living are concerned, extremes of any kind appear to be unde¬ 
sirable. It is not so easy to show that too great a capacity for 
learning or cue reduction is undesirable. Yet such an undesir¬ 
able extreme is conceivable. It is perhaps healthy not to be 
so completely impressed by every experience that every detail 
of each experience tends to arouse in us behavior appropriate 
to such an occasion. There are many things that it appears 
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to be useful to forget, or even not to learn. Too great a 
capacity for symbolism, that is for learning, for acquiring 
effective cues, may result in a personality which, though less 
damaging, socially, than that of the feeble mind, may be more 
distressing to the individual. To see profound meanings in 
every triviality may simply mean an embarrassment of “sig¬ 
nificance,” which, to say the least, would fit in poorly with the 
humdrum appreciation of the ordinary mortal. 

In the case of scope or sagacity it appears fairly clear that 
too complete an alertness to every feature of any present situ¬ 
ation may result only in paralysis of action. One does occa¬ 
sionally find individuals who are so impressed with the host 
of considerations that any situation involves, that the situa¬ 
tion has passed by or has overwhelmed them before action of 
any effective sort emerges. The performer who is aware of 
every single expression of interest or apathy on the part of his 
audience may end up by being neither stimulated nor discour¬ 
aged, but by being uncertain, vacillating, or completely inhib¬ 
ited. Such complete corn-prehension of what is going on about 
one may indeed represent a larger scope, and hence a greater 
sagacity, in the sense in which we have used that term. But 
it does not make for effective public performance, for enthusi¬ 
astic leadership, and perhaps not even for faithful perform¬ 
ance of the day’s drudgery. A Hamlet who sees too many 
sides to the case may fail to act in any effective direction. 

Moderation, in other words, appears to be a good rule for 
mental equipment. A reasonably good degree of docility, 
coupled and cooperating with a reasonably broad scope, these 
are the characteristics of the healthy and socially effective 
mind. 

Mental control in school activities. It will be instructive 
now to illustrate these two concepts, docility and scope or 
control by context, in the case of materials or activities closely 
related to the work of the school. We may find excellent ex¬ 
amples m any of the ordinary school “subjects,” and some of 
them will be submitted to a detailed analysis in later chapters. 
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For the present we may take one of the earliest and most 
common activities—the use and understanding of language. 

As we have already seen, a printed or spoken word is a neat 
example of a reduced cue, a symbol that derives its power 
from the situations in which it has occurred. Such a symbol 
may lead to elaborate reactions or to complicated experiences, 
when it occurs on a later occasion, alone or in another con¬ 
text. Even slight features of such a word, such as an abbre¬ 
viation of it, the first part of it, or merely the general shape 
of it as quickly glimpsed, may lead to appropriate response. 
So true is this that often we do not really see or hear all of 
the words that confront us; we react quickly to effective parts 
of them without waiting for the remainder. In the remainder 
there may therefore be omissions, errors, or foreign material, 
which go undetected. Proofreading is difficult, for one thing, 
just because small parts of W’ords, greatly reduced cues or 
symbols, come to be as effective as the words themselves; these 
in turn function also for larger situations in the past experi¬ 
ence of the actor. 

Some parts of such a symbol are more effective than are 
others, just as some parts of the battle experience are more 
effective, in the case of the nervous soldier. Thus the first half 
of a word as seen, or the upper half of such a word, is more 
likely to be “meaningful” than other parts of the same word. 
In any situation, some cues are found to be more useful as 
subsequent symbols than are others. In teaching, as we shall 
later see, an important part of the work consists in knowing 
just which parts of an experience may be made into effective 
cues, and seeing to it that these features are present in the 
original. 

Now for the fact of control. Just how a word will affect one 
may be seen very clearly to depend on the context in which 
it now appears, as well as on past contexts in which it ap¬ 
peared at earlier times. Thus the word “post” comes to have a 
meaning by virtue of having been a part of more elaborate 
situations in the past. The word becomes the name of, the 
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symbol of, the more complex experience or event. But as a 
matter of fact this word, “post,” has in a very loose way been 
adopted as the name for very many different situations— 
situations very different from each other. 

“Post,” for example, because of the history of its use, may 
mean the mail service, a wooden beam, a position of respon¬ 
sibility or duty, an army camp; to inform, to exhibit or an¬ 
nounce, to put in a mail box. Some of these synonyms and the 
situations to which they refer are quite contradictory in 
character. 

If then I am called upon to make some use of the word 
“post,” or if I hear others use this word, or if I am asked to 
“define” it, or to “give the opposite” of it, I am at a loss, 
unless this word is accompanied by other cues. Such cues, for 
example, would be other words, comprising what we call the 
context—preceding words on the page; accompanying words 
in the spoken phrase, as—“post office,” “hitching post,” “army 
post,” “post a letter.” Or the context may not be verbal at 
all; it may comprise the observation of other attendant cir¬ 
cumstances, objects and relations. 

The effect of the spoken word “Fire!”, for example, is deter¬ 
mined in a very complex and subtle way by the joint influence 
of many other items in the present context—such ifems as the 
tone in which it is spoken; the accompanying gestures of the 
speaker, the movements of his hands, the direction of his gaze, 
the expressions of his face; by previous words just spoken in 
this connection; by visual observation of other circumstances; 
as well as by the past situations in which the word “fire” has 
been an element. In other words, in understanding the word 
“fire,” or in acting in response to it, there are many important 
elements of control, as well as the simple fact of symbolism. 
The symbolism comes from past contexts in which the word 
has been used; the control comes from the present context in 
which the word now occurs. 

For one to be oblivious to these controlling cues from the 
present context would still enable the word to function, for one 
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or other past situation; but it might function in error; that is, 
the events to which it might lead might be wholly inappro¬ 
priate to the present situation. Such errors of understanding 
would be comparable to the unstable behavior of the neurotic 
soldier. 

Any school subject could be used to illustrate the impor¬ 
tance of control, along with learning. Examples from spelling 
are clear and can be briefly described. The child who has 
learned to spell the sound or “phonogram” DUK as “duck” 
and TR as “ter” may now be asked to spell “conductor.” If 
led only by phonetic cues he is likely to write “conduckter.” 
He has learned, but he lacks control. This control must be 
afforded by other cues, phonetic or of other kinds, in the 
situation. 

Thus he must use “due” for the phonetic DUK, when pre¬ 
ceded by “CON” and followed by TR. And under such cir¬ 
cumstances, that is, in such contexts, the TR must also be 
spelled as “tor” rather than “ter.” Response to the single 
phonetic cue exhibits learning but leads to error. Control by 
other cues is required to enable spelling to occur. Thus also, 
whether the child is to spell the phonogram OR as “o’er,” 
“or,” “oar,” “ore” or “our” must be determined not by the 
single phonetic cue alone, but by other cues also available in 
the context or setting. Absence of such control is what we 
mean by narrowness of scope. 

Facilitation and interference. Finally we may consider a 
few simple examples of the very specific way in which differ¬ 
ent cues, each acting in the light of past learning, may work 
together (synergy, facilitation) or may work in opposite direc¬ 
tions (interference, inhibition) when they occur simultane¬ 
ously. By long training a dog learned to sit up in a “begging” 
position when told, “Sit up,” and also in response to the raised 
finger of his master. He was taught to lie down in response 
to the words “Lie down” and also in reply to a gesture, viz., 
patting the floor. 

Observation easily showed that these various directions 
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might thereafter reenforce or interfere with one another. When 
the master said, “Sit up,” and also raised his finger in the air, 
these two compatible stimuli, or rather these two cues leading 
to compatible responses, to the same response in fact, were 
quickly effective. The two consistent cues were more effec¬ 
tive than either one used alone. But if the master said “Sit 
up” and also patted on the floor, the dog would behave in 
curious ways. Sometimes he would begin to rise to the sitting 
position, only to flop down upon the floor in an awkward way. 
Or he would first begin to crouch and then spring awkwardly 
up into the sitting posture. Or he might simply halt, as if 
embarrassed or uncertain, wagging his tail and peering up at 
his master’s face, or leaping up to lick his hand. 

The two cues may work together; or they may effectually 
block one another or result in some awkward compromise; or 
they may merely nullify one another, thus allowing some other 
cue to have right of way and thus determine the animal’s 
conduct. 

A map for the analysis of mental control. In the preceding 
chapter we concluded with a simple diagram, in which was 
represented the analysis of the learning process into the vari¬ 
ous parts—the past context and its response, the present cue 
and its tendency to lead to a similar response. We need now 
to complicate this simple diagram in such a way as to repre¬ 
sent the facts of control. All we need is a combination of 
several simple diagrams such as those used to represent the 
facts of learning. Such a diagram is sure to be so oversimpli¬ 
fied as to give a false impression of the ease with which 
analyses of this sort may be made. Nevertheless it is an effort 
to make some such clear-cut analysis that will be found most 
useful in attacking any psychological problem. 

Let us suppose that, as the result of situation ABCD, there 
ensues the response 1-2-3; and that through the technique of 
training, the elements of this situation (as D for example) 
will now lead to 1-2-3 when they are presented in isolation. 
Suppose also that in a similar way the element H has come to 
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be an effective cue for a situation EFGH, leading therefore to 
a response 4-2-5. 

On a later occasion the learner confronts a situation which 
we may represent as DHX. D is an item from situation 
ABCD; H is an item such as was formerly in situation 
EFGH; X is some other detail having no relation to either of 
these earlier contexts. The question now is, what might we 
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expect the effect of stimulus DHX to be, in the light of our 
laws of learning and control? 

The present situation is complex; it includes features or 
stimuli DXH. Considered separately D would lead to a reac¬ 
tion of the type 1-2-3; H would lead to a reaction of the 
4-2-5 type. X is a new item; we may suppose that its contri¬ 
bution would be an element of behavior or experience repre¬ 
sented by the number 7. 

Now what will happen obviously depends on the compat¬ 
ibility of the elements of the various response patterns, and 
their relations of reenforcement, opposition and organization. 
Let us suppose that item 2 is an act that is not incompatible 
with other elements of these response patterns. Since it is 
jointly instigated both by D and by H, it may be expected to 
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appear as a prompt and conspicuous feature of the total 
response. 

Suppose that elements 1 and 4, one from each of the earlier 
response patterns, can both occur together, and neither is in¬ 
compatible with other elements of the two patterns. Then 
both 1 and 4 will be expected to appear, 1 because of the action 
of D, 4 because of the action of H. But these items will not 
appear in so vigorous a fashion as 2, which is jointly aroused 
by both D and H. 

Suppose further that items 3 and 5 are incompatible; thus 
3 might be turning the head to the right, and 5 turning the 
head to the left. Since the head cannot be turned in both 
directions at the same time, we might expect that, in the 
simplest conceivable case at least, neither 3 nor 5 would ap¬ 
pear; they are mutually antagonistic. 

The new element X in the present situation may be allowed 
to produce its characteristic response 7, since we agreed that 
this might be supposed not to be incompatible with any of the 
other elements of the response patterns. 

The outcome may then be expected to be a response pattern 
indicated by the numbers 2-14-7, providing that learning has 
been equally effective in both the cases, and providing that the 
scope of the actor is sufficient to permit the free interplay of 
all the elements ( D, H, X) in the present situation. Such a 
response pattern would be the most appropriate behavior con¬ 
ceivable in the face of a DHX situation, although such a situ¬ 
ation as DHX might never before have been encountered. 

For such a situation as DHX calls doubly for a response 
item of the 2 type; there is in it that which calls also for 
responses of the type 1, 4, 7. And the omission of both the 
antagonistic elements, 3 and 5, is as reasonable an outcome 
as such a “conflicting” situation could be expected to produce, 
when it occurs for the first time. 

We must not make a fetish of such a diagram, nor expect 
to be able actually to break up human experience or human 
behavior into such neat parcels as those represented by our 
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various letters and numerals. The diagram is merely a map 
for our guidance. Any map, say a map of North America, 
grossly oversimplifies the actual complexity of that enormous 
and variegated patch of territory. Cities are represented by 
dots, and many actual towns and villages are omitted. Rivers 
are represented by rather regular lines, of uniform width and 
color, although rivers are not really like that. And the tiny 
scratches that represent the mountains, the faded patches that 
represent the lakes, fall far short of the actual glories of 
those objects. Nevertheless, a map is a very useful guide; a 
photograph would be a better guide, but only a tiny section 
of the vast territory could be represented or pictured in this 
way. 

The main thing to be avoided is the supposition that such 
diagrams as those we are employing are intended to be pictures 
of what we conjecture may be happening in the brain, in the 
nervous system, or in the social life of the neurones. No, 
indeed! Let physiology handle its own work, and draw its 
own diagrams. We are for the moment interested in educa¬ 
tional psychology instead, and we are trying only to represent, 
in graphic symbols, the relations and sequences observed in the 
behavior and experience of men, women, children, and other 
creatures capable of learning. 

The basis of originality. People are not doomed to mere 
repetitions of their past acts. Originality, initiative, inven¬ 
tion occur. And these happen not because of some peculiar 
and occult power, but just because learning and sagacity (cue 
reduction and scope) make them possible. Consider the case 
we have just analyzed. Reaction 2-14-7 was original; we may 
suppose it had never occurred before. Situation DXH is a 
novel situation and 2-14-7 a new bit of behavior. This novel 
behavior occurred (a) because D, X and H had become, 
through learning, adequate cues for contexts in which they had 
once been parts, though never occurring together; and (6) 
because the scope of the individual was adequate to com¬ 
prehend D, and X and H jointly, thus permitting them to com- 
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bine in their effectiveness. The resultant of this joint action 
was the original or unique reaction 2-14-7. 

New ideas and original behavior are possible only to those 
who profit from a rich experience and are alert to all or many 
of the cues of the present situation. Not only does this ex¬ 
plain originality; it is in fact the only way in which original 
behavior could occur and at the same time be relevant. The 
genius is one who discerns in a situation or problem cues that 
most of us overlook; and these cues have meaning for him only 
because of past experiences in which they have occurred. 
Achievement that astonishes the ordinary mortal may be pro¬ 
duced either by exceptional scope or by exceptional learning. 
Ordinarily it is due to both these factors; facile learning and 
broad or subtle scope tend to go together, although the corre¬ 
lation is far from perfect. 

PROBLEMS 

1. Point out ways in which other simple reflexes, such as pulse, 
breathing, digestion, are determined by the joint influence of several 
.stimuli. 

2. Show how ordinary voluntary acts, such as deciding when to 
cross the street in traffic, are jointly controlled by many cues. 

3. Cite an instance of absent-mindedness you have observed, and 
analyze the situation so as to reveal the nature of the cues that 
dominated and those that failed to provide adequate control. 

4. Can you describe an instance where a lower animal was led 
into ridiculous behavior because of the lack or failure of controlling 
stimuli ? 

5. Point out the striking resemblance between the behavior of 
the blind or deaf and those who are here described as lacking in 
scope or sagacity. 

6. Cite occasions on which normal sagacity or control by joint 
stimuli was impaired by fatigue, excitement, or sleepiness. Do you 
know of any drugs that have a similar effect? 

7. Find another familiar “illusion” and analyze it to see if it 
illustrates prepotency of certain partial stimuli. 

8. Consider definitions of intelligence given in various psychology 
or education books and discover to what extent they recognize the 
importance of (a) learning, and ( b ) scope 
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9. Examine errors in arithmetic made by young pupils, dis¬ 
tinguishing the part played by (a) inadequate learning, and (6) in¬ 
adequate scope for all the details of the problem. 

10. Analyze some actual situation according to the diagram on 
page 54, substituting actual items for the abstract letters there used. 
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CHAPTER IV 

MOTIVATION—THE DYNAMICS OF EDUCATION 

Stimuli as motives. Life is activity, and mental life is no 
exception. Experiences follow upon their causes; reactions 
are responses to stimuli. In this constant streaming of events, 
science looks upon events earlier in the series as the causes of 
events following upon them. There is then something dynamic 
about mental life—namely, this constant course of change, one 
event leading to another, and thus being the stimulus to, the 
cause of, events which follow. 

Motivation, in the broadest sense, is simply this fact of 
sequence. One event is the motive of another only in so far 
as it leads to that other. Even in physics, events have their 
motives. A wheel goes round because some one pushed it; the 
motivation of the wheel’s movement is just that push, without 
which the wheel would not have budged. Billiard ball A, 
while rolling, strikes ball B, which is at rest. Ball A now 
quickly loses its motion, and ball B scurries across the table. 
The movement of B was motivated; the motivation of B’s 
activity was the impact of ball A upon ball B. Without this, 
or some other effective antecedent, B would have remained 
still forever. 

The point, for the moment, is that motivation is not some 
occult agent, which hides within the balls, or which hovers over 
them. Motivation is simply the observed fact that particular 
things happen only after certain other things happen. To be 
sure we sometimes say that “ball A communicated its energy 
to ball B.” But this is only a highly abbreviated way of stat¬ 
ing the facts actually observed. Instead of narrating in detail 
all the circumstances, namely that “Ball A was moving in a 
given direction at a given speed and came in contact with ball 
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B which was at rest and free from obstruction, whereupon ball 
A lost some or all of its motion and ball B began to move at 
a rate and in a direction which could, experimentally, be 
shown to be connected with the speed and direction of ball A,” 
we develop convenient and sometimes highly technical abbre¬ 
viations for such a speech. We use such terms as energy, 
mass, momentum; we write abstract formulas, in which t 
stands for time; m stands for momentum; d stands for den¬ 
sity ; a stands for acceleration, and so on. But if we get un¬ 
derneath these technical abbreviations, we find only the 
observed facts of motion and sequence. 

The same thing is true in the case of living organisms. 
Without increased illumination of the retina, the pupil does 
not contract. Or if it does, then we find that other stimuli 
are capable of bringing about this change. The stimulus is 
the motive. And it is important to note what becomes of a 
stimulus, once it has acted. The very reaction to which it 
leads tends to demolish the stimulus. When ball A struck ball 
B, B was set in motion; but A thereupon came to rest; the 
more effectively A sets B going, the more quickly will A itself 
come to rest. In the case of the eye reflex, the same thing is 
to be observed. Increased illumination of the retina causes 
the pupil to contract. This very contraction of the pupil ex¬ 
cludes some of the illumination. The reaction is calculated 
to eliminate the very stimulus that produced it. 

Motives are always irritants. If we wish to speak in phys¬ 
ical or semi-physical terms, we may say that a living organ¬ 
ism, such as a child, is a complex system of stresses and 
strains, an energy pattern, in a condition of relative equi¬ 
librium unless acted upon by some change, either from without 
or from within the system. A change of this kind is what we 
mean by a stimulus, in physiological terms. The stimulus is 
primarily a disturber; it breaks in upon a system that is in a 
condition of relative equilibrium and upsets that balance. 

The effect of the stimulus is to set going a redistribution of 
stresses and strains, to bring about changes which will elimi- 
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nate the disturbance and bring the system again to a condition 
of relative equilibrium. The stimulus, in other words, does 
nothing except work itself out. A motive is satisfied only 
when it is eliminated, only when it ceases to be a stimulus, 
and is no longer the cause of action or disturbance. 

A motive may therefore be described as an irritant; and all 
motivation is due to irritation. The result of such irritation 
is some act or adjustment which will temporarily or perma¬ 
nently relieve the irritation. The experience of having an 
irritant or stimulus which is trying to work itself out we call 
disagreeable, unpleasant. The disappearance of the irritant, 
due to some event which has effectively eliminated it, we call 
pleasant or agreeable. Pleasure, in other words, is a synonym 
for relief. 

In some cases the technique of alleviating, satisfying or re¬ 
moving a motive or irritant seems to be reflexly provided. Thus 
we do not need to learn to adjust the size of the pupil to the 
intensity of the illumination. This happens, as we say, be¬ 
cause we are built that way. It is the business of the physi¬ 
ologist or anatomist to undertake to show just what parts or 
features of our structure are related to this fact. But any 
explanation of the fact will be just as full of mystery as is 
the fact itself. Billiard balls are so built that when touched 
they roll. This is strange enough; they might just as easily 
have gone up in smoke or burst into song. And if they did, 
it would not be difficult to point to the physical counterpart 
of the smoking or the singing. 

In other cases, however, the technique of alleviation, to be 
effective, must be acquired through learning. An aching tooth, 
for example, may lead to all sorts of wild activities. These 
do, to be sure, act as an “outlet” for the disturbance; but they 
are in the nature of things not permanently successful in elim¬ 
inating the irritant. The motive persists; and so long as it 
persists, activity will continue. Some of these random activi¬ 
ties, such as crying, on the part of a child, may, because of 
what adults have learned about crying children, lead the 
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grown-ups to take steps that will afford relief. But this mode 
of relief is very indirect, and involves learning on the part of 
other people. 

More important for education is the fact that the individual 
himself may, through learning, acquire for each irritant a 
method of action which will adequately relieve that irritant. 
In fact, a large part of education consists of the endeavor to 
assist the learner in this process. Education, as we said in the 
beginning, is an organized technique for reducing human 
misery. 

Thirst, for example, is a definite irritant. Through experi¬ 
ence each of us learns that this irritant may be eliminated, at 
least for the time being, by drinking. The motivation of 
drinking is therefore thirst. Similarly we learn that the best 
way to eliminate or reduce an aching tooth is by extracting it, 
or by having a competent dentist treat it. We learn that an 
itching spot at a certain point on the skin is relieved by rub¬ 
bing or scratching. When we say relieved, we mean partly 
or wholly eliminated or destroyed. 

The motives of men are therefore their irritations, their 
stimuli. If education finds it useful to consider motivation, it 
should have clearly in mind the nature of a motive and the 
way in which motives act. Without motives, indeed, nothing 
happens, and education could do nothing. We might suppose, 
therefore, that one of the first tasks of the educator would 
be to ascertain just what array of irritants, discomforts, dis¬ 
tresses, anxieties, and sources of disturbance would be present 
and could be counted on in the case of those with whom he is 
to deal. 

Motives or drives vs. incentives or cues. Up to this point 
we have been speaking of motives in what we called “the 
broadest sense,” a sense which would include all the dynamic 
aspects of mental activity. It is common, however, to use the 
term “motive” in a somewhat restricted sense, and in a rough 
way to distinguish between motives and stimuli, or, as the 
distinction is sometimes put, between drives and incentives. 
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This distinction is based only on the fact that some irritants 
are either by nature brief and transient, or are by some easy 
technique readily and effectively eliminated. Other irritants 
are by nature more enduring and persistent, unless some effec¬ 
tive technique for handling them comes to be acquired. It isj" 
the general custom to call brief and transitory irritants 
“stimuli” or “incentives,” and to refer to the more persistent 
ones as “motives” or “drives.” This is as a matter of fact a v 
very convenient distinction, and to adopt it will facilitate what 
we have to say at a later point about the use of motives in edu¬ 
cation. We may, therefore, dwell briefly on this distinction 
and find a few illustrations that may assist in making it clear 
and useful. 

A clap of thunder, for example, is a brief event. No sooner 
has it come than it has gone. It sets up a disturbance, which 
leads to a shocklike adjustment of the experience and move¬ 
ments of the listener, and these serve as the outlet for that 
disturbance. Nothing more is required, for the disappearance 
of the irritant did not depend on the adjustment made, but 
on the nature of thunder. 

Ordinary changes in illumination are likely not to be so 
brief and transitory, so far as objective records are concerned. 
But, as we have seen, we are provided with a mechanism of 
adaptation, the pupillary reflex, which effectively serves to 
eliminate or reduce such an irritant. The pupil contracts, and 
the excessive illumination is relieved, so long as the pupil 
maintains this adjustment. 

In the one case, thunder, the motive was brief because of 
its intrinsic nature; in the other the motive was brief because 
a ready technique of adjustment was at hand. In both these 
cases, therefore, we may speak of stimuli rather than of 
motives. Now it would not be difficult to transform both these 
irritants into motives in the narrower sense. Suppose that we 
substitute for natural thunder the artificial thunder caused by 
the steel riveters at work on a near-by building. Or suppose 
that instead of ordinary changes in illumination we produce 
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such a bright light that the maximum contraction of which the 
pupil is capable does not succeed in reducing the illumination 
within the eyeball to a point which we can tolerate. Both 
these irritants now become enduring and persistent, that is, 
become motives in the narrower sense. They will, as persistent 
stimuli, continue to produce disturbances and efforts at ad¬ 
justment so long as they endure; that is, so long as nothing is 
done to alleviate or destroy them. 

Motives originating in the individual. It is of great im¬ 
portance for education that many of the stimuli to human 
action originate within the organism itself, rather than hav¬ 
ing their source in the acts of other people, or in the objects 
which we call the outside world. A toothache, for example, is 
as effective an irritant to human beings as is a clap of thunder 
or a beam of light, in spite of the fact that it originates within 
the organism itself. The whereabouts of an irritant is one of 
the least important things about it. All that is important is 
that it be an effective antecedent in producing those changes 
which comprise the activity of the system. 

In fact, many of the most distinctive human motives, that 
is, persistent irritants, are of this sort. They are largely such 
facts as hunger, thirst, itching, fatigue, pain, appetites, organic 
states such as nausea, attitudes, cravings, worries, distressing 
memories, hopes and fears, wishes, longings, dreads, feelings of 
injustice, ambitions—worry over the future, distress over an 
unkind act, dread of old age or poverty, feelings of insecurity, 
of shame, of embarrassment, and so on endlessly. 

No mystery need be made of the privacy or subjective char¬ 
acter of these events. They are none the less real or effective 
because of their privacy. It is true, of course, that such a 
thing as a rainbow has a public character which a toothache 
lacks. We express this ordinarily by saying that everybody 
can see the rainbow, but only he whose tooth it is can feel 
the ache. The number of people who have access to an event, 
however, would appear to be of no great importance. The 
genuineness of a toothache depends not one whit upon the 
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number of people who have it. To one who has it, it consti¬ 
tutes an effective stimulus; to one who does not have it, it 
does not function directly as an irritant. But the same may 
be said of the rainbow, or of any other fact which people may 
quaintly locate in the “objective world. 

Educational psychology, at any rate, need not be bothered 
by problems of the nature of reality, of the world as a social 
product. We do not educate “the social mmd,” but individ¬ 
uals. It is, therefore, the facts of individual experience and 
behavior that most concern us. And the important fact is 
that among the most coercive motives of the individual learner 
are those experiences which we call feelings, emotions, and 
those objects or symbols about us which arouse in us experi¬ 
ences of this kind. At a later point we shall need to consider 
somewhat more fully the role of human emotions as the mo¬ 
tives of conduct. For the present we must pass to another 
point that relates to motives of whatever kind and assists in 
the discrimination of them from transient stimuli, viz., the 
way that motives operate. 

Cooperation of drives and incentives. Transient stimuli 
lead on the whole to brief responses, and these, as we have 
seen, are often nicely calculated to eliminate the stimulus. 
Persistent stimuli, or motives, in the narrow sense, must lead 
to long-continued activity. This activity, while not suited to 
the immediate removal of the irritant, will be likely, especially 
as the result of previous learning, to be of one general sort, 
rather than another; in one direction or field, rather than in 
another. 

The activities set up by a toothache, for example, are likely 
to consist largely of movements directed toward the face and 
head. The activities set up by a prolonged anger are likely to 
be vigorous, to be on the whole aggressive, and to be in the 
direction of that object with which the anger is associated. 
The activities connected with remorse are likely to be directed 
toward one’s own person or belongings. 

The motive, in other words, brings into play a certain gen- 
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eral set of responses, of a certain general sort and in a certain 
general direction; responses which on the -whole may in the 
past have succeeded in the effective relief from such an irri¬ 
tant. All that the motive can account for is the occurrence of 
the activity and its general character and persistence. Just 
what acts come, from moment to moment, is likely to be due 
to the contributing effect of other stimuli, occurring from 
moment to moment. 

The motive, that is to say, brings into readiness, or into ten¬ 
tative activity, a certain general set of acts, a general orienta¬ 
tion, posture, or attitude. Within this general repertoire which 
is thus given advantage over other general sets of movements 
or other acts, particular adjustments will be touched off from 
time to time by transitory stimuli, not related directly to the 
motive. 

A hunting dog, intent upon the pursuit of another animal, 
will serve as a simple example. So long as the prey is in 
sight, or in sound, or in smell, but out of reach, it constitutes 
a persisting stimulus. It sets up, in the animal hunting it, 
varied activities and changes, of a general character. We rec¬ 
ognize the dog to be excited, rather than sleepy; he is ani¬ 
mated, rather than at ease; it is the fore part of his body, his 
eyes and jaws and ears that are especially animated, not his 
tail; moreover his movements of locomotion are all in a given 
direction, he is after the prey. So the persistent irritant, the 
fleeing prey, sets up a general set or repertoire of activity 
which we call the attitude of attack. 

But precisely what the dog will do from moment to moment 
will be determined by transitory stimuli encountered on the 
way. Coming to a fence, he crawls through it; reaching a 
ditch or a wall, he springs over it; grabbed at by a passer-by, 
he snaps at the extended hand; joined by another dog, he 
yelps, and so on. It is true that such a dog is likely to show 
limited scope for the present situation. If he injures his foot, 
he “pays no attention”; if his master whistles, he seems obliv¬ 
ious to this stimulus. He may, in fact, seriously injure him- 
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self because of the lack of sagacity which characterizes him in 
this moment of excitement. 

Motives and cues in learning. Nevertheless it is apparent 
that any description of the dog’s activity must take account 
of at least two sets of influences. First of all there is the per¬ 
sisting motive, the complete sight of the prey, or some partial 
cue which functions adequately for the prey—as the sound it 
makes, its odor, or perhaps even, when the trail is lost, some¬ 
thing in the dog’s own organism which acts as an effective cue 
for escaping prey. Certainly such “thoughts of” are seen to 
operate effectively in the case of higher animals, and the dog 
also shows a fair capacity for reacting in response to symbols. 

In addition to this persistent irritant or motive, we must 
also recognize the transitory stimuli, which from moment to 
moment determine the particular acts. The motive is a 
directing stimulus; it determines the general character and the 
direction of subsequent events. The transient stimuli may be 
called instigating rather than directing. Such reactions as 
they may be able to lead to must in general lie within the 
field or in the direction prescribed by the motive. 

Motive and stimulus, drive and incentive, therefore, are 
seen to cooperate in determining the actual course of events. 
This is true no matter whether they be complete objects, such 
as the fence, or the injury to the leg, or whether they be 
reduced cues or symbols, operating on the basis of past learn¬ 
ing, such as the whistle of the master or the extended hand of 
the passer-by, or whatever subtle fact in the dog itself we may 
suppose to “represent” or “mean” the fleeing prey when it is 
out of sight, sound and smell, and the trail is lost. 

It will be instructive at this point to look back at some of 
the examples cited in the chapter on the psychology of learn¬ 
ing. Do we there find anything corresponding to this distinc¬ 
tion between motive and stimulus? And was any evidence 
there presented which revealed the necessity of both kinds of 
dynamic influence in learning? 

Consider Thorndike’s account of the learning of the kitten, 
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of the proper ways to treat fish flakes and acid-holding cap¬ 
sules. We were there told: “Another piece is set before it, 
and it repeats the examination (probably abbreviated) and 
the eating. And so on, so long as it is hungry, with abbrevia¬ 
tion of the examination and full retention of the eating.” 

We have here italicized the significant words of this para¬ 
graph, for our present purpose. The “sight of the fish flake” 
alone, was ineffective in leading to the eating reaction. Only 
“so long as it is hungry” does the transitory stimulus have this 
effect. Hunger, in other words, is the persisting motive. And, 
rather typically, it is an event originating within 'the kitten. 
Moreover, it is a certain form of distress, an irritant, leading 
in a general way toward acts calculated to relieve it, or favor¬ 
ing such acts. Sight of the fish flake is a transitory or insti¬ 
gating stimulus, which determines just what shall be eaten, and 
when. Having thus eaten, that very act tends to eliminate 
the irritant, that is, to allay the hunger. Motive and insti¬ 
gating cue conspire to bring about complacency. Thereafter, 
the sight of the fish may still lead to some kind of activity, 
but not to eating. 

Turn next to the account of learning in the case of the nurs¬ 
ing and feeding reactions of the infant. Note the statement 
made in connection with the infant of twelve weeks: “In his 
12th week Mrs. Moore’s boy had associated the sight of his 
mother with food, for when he was hungry he would begin 
crying upon catching sight of her.” 

This does not mean of course that when not hungry the 
infant would pay no attention to his mother. Instead, when 
not hungry, it would be some other motive or persistent cue 
that determined just what reactions the appearance of the 
mother would produce. The response actually made is due to 
the joint influence of both persisting and instigating cues. 

In the later example of code learning, as illustrated by the 
substitution test, we find again indications of the same general 
principle. It was not enough merely to put the test sheet be¬ 
fore the child and them sitting back, watch what he would do. 
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What he will do depends either upon some motive that he al¬ 
ready has or upon some motive with which we provide him. 
We provide this persisting cue in what we call “the instruc¬ 
tions.” We say, “Put in each form the number that goes 
there.” In some way or other, either as verbally repeated 
statement, or as represented by some visual or auditory 
image, or by some gesture or posture, or other symbolic cue, 
these “instructions” must remain effective throughout the per¬ 
formance. Otherwise the child will cease to put numbers in 
the forms and begin to do perhaps strange and futile things 
with them. The motive, we may say, is that slight embarrass¬ 
ment that comes from not yet having complied with the in¬ 
structions given by one with whom one has agreed to cooperate 
in this way. 

Description and modification of motives. The actual iden¬ 
tification and description of the motive is often very difficult. 
Sometimes all we can do is to say that it was “a motive to do 
this rather than that.” That is we do not really describe the 
motive, but only indicate it by stating what it leads to. This 
is about as precise as saying that a cow is “what occupies the 
barn.” To those sufficiently familiar with cattle and with 
barns, the remark might be instructive or useful, even though 
far from being an adequate description. 

In the case of the boy who was described as learning to play 
the piano, it might be very difficult to state the precise motive. 
In fact, in much of human behavior it is likely that many 
motives combine and interact in complex relations of facilita¬ 
tion and interference, just as do less persistent stimuli in the 
case of the knee jerk. We can perhaps, in such a case as that 
of the piano player, get along with some verbal indication of 
the way the motive may be expected to act. Thus we may 
say, simply in verbal terms—“He wants to reduce his feeling 
of inferiority to his sister by playing the piano better than 
she does”; or “He wants to escape the punishment threatened 
by his mother if he does not practice”; or “He is ashamed of 
the way he treated his teacher last time and wants to wipe 
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away this feeling by being especially nice to her to-day,” and 
so on. In any case, we should have to put our finger on some 
irritant or distress from which the child was seeking relief. 

In the case of the shell-shocked soldier who suffered so be¬ 
cause each transient event, such as a sound, a slap on the 
back, the sight of a bayonet, or the like set up in him symp¬ 
toms of collapse, we have also to find a motive. We could do 
this in two ways. For one thing, these symptoms were more 
severe when the patient was in a military background; they 
improved when he was removed to a hospital under civilian 
management, and improved still more when he was sent home, 
away from all sorts of authority connected with military life. 
We may say if we like that the background stimuli, the mili¬ 
tary sights and sounds of the camp, the hospital, since they 
were constantly before him, tended to set up or to put in readi¬ 
ness or tentative execution the collapse reactions formerly 
experienced in connection with them. Other transitory stimuli 
would therefore bring into overt execution responses of this 
character. 

Or we could say that a terrible fear persisted as part of the 
patient’s attitude; a fear from which he could not escape; a 
chronic state of his organism and an inexorable direction of 
his attention and imagination. This persisting distress put in 
readiness always the general set of defense or flight reactions. 
Transitory stimuli, occurring from moment to moment, would 
thus find reactions of this type facilitated and would be more 
likely to produce them than to lead to responses of other kinds. 

The therapeutic problem, a matter of reeducation, would in 
such a case become more complicated. Not only is it true that 
the particular stimuli that affect the patient derive their spe¬ 
cial power and effectiveness from past situations in which he 
collapsed and must therefore be given a different meaning 
before his condition can improve. We see also that in the 
patient there is a persistent stimulus or motive, which he car¬ 
ries about with him, and which predisposes him toward col¬ 
lapse reactions, in response to stimuli of almost any kind what- 
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soever. Educational reconstruction must therefore be directed 
not only toward relearning in connection with the transient 
stimuli. It must also undertake the modification of this per¬ 
sistent motive in the very make-up of the patient. 

But the situation is no different here from that in any other 
educational endeavor. For educational efforts which ignore 
the motive and pay exclusive attention to episodic and par¬ 
ticular stimuli will go astray. So also will those that concen¬ 
trate exclusively upon the modification of motivation, without 
very special instruction relating to the precise stimuli to be 
encountered. We shall see this all more clearly when we come 
to the more specific applications of these general principles to 
the technique of instruction. 

The psychology of purpose. Before leaving the topic of 
motivation we must consider another topic that is sometimes 
inexcusably confused with it—namely, the concept of purpose 
or plan. Thus it is sometimes loosely said that the motive of 
the hungry kitten is to eat; the motive of the fearful soldier 
is to get away from warfare. This is a hopeless confusion of 
the actual motive with the technique that will alleviate it. But 
the two things are quite different. The motive is the initial 
irritant that leads to activity. If the activity to which it leads 
is effective, that is, if it eliminates the irritant, then this effec¬ 
tive act may be referred to as the technique. That is, it is the 
proper way to act in the face of such a motive. But the act 
and the motive, being different events, should not be confused 
or identified. 

Thus the motive of a boy's activity on a particular occasion 
may be the prickly feeling of heat which he locates in his skin. 
This irritant sets up activities, and if the boy has already had 
considerable experience, cither one or another of quite a num¬ 
ber of alternative adjustments may be resorted to, in the light 
of previous learning. This particular distress may be relieved 
by quite a number of different techniques. 

The boy may be relieved of his motive, for example, by 
lying immersed in the bathtub for awhile; by opening the win- 
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dows; by turning on the electric fan; by going swimming; by 
falling asleep; by drinking cold beverages. Whichever one of 
these acts (determined by other cues from the present situa¬ 
tion which reveal the feasibility of these various adjustments) 
the boy should adopt, it would be incorrect to refer to it as his 
motive. It would be instead, simply a method of relief, a 
technique of alleviation, a response that might have for its 
effect the elimination of the motive. The motive is the per¬ 
sistent feeling of prickly heat. 

However, in individuals capable of what we call thinking, 
an act may be contemplated before it is actually executed. 
To contemplate an act is to have some plan of it, some sym¬ 
bolic representation of it. This symbolic plan may, in well- 
trained and thoughtful people, be the very first reaction to the 
motive. Thus the boy in question might find “in his mind’s 
eye” a visual image of the brook and of himself standing in 
the water. Or he might find himself repeating the names of 
his favorite soda fountain beverages, dismissing each until one 
came to mind upon which he lingered fondly. 

Any such picture, representation, or symbolic reference to 
an act may be called a plan of that act, a thought of it. 
When such a plan occurs in connection with a motive, the two 
together constitute a purpose. A purpose then is the symbolic 
representation of a mode of eliminating a motive. It is a 
technique of relief, a plan of salvation, tentatively mapped out 
and considered before its execution. Since purposes play so 
large a part in human life, it is important to be clear about 
their character. A plan without a motive is inert. But a 
motive without a plan is likely to be futile. A purpose re¬ 
quires the joint occurrence and synergy of a motive and a plan. 

The reputed law of effect. Much difficulty has been intro¬ 
duced into the psychology of learning by a persistent confusion 
between “stimulus” and “response.” Apparently this confu¬ 
sion began because some of the earlier experimental students 
of learning worked on the lower animals, such as chickens, 
cats and guinea pigs. Having put the experimental animal in 
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the cage, they then did something to make him act. Usually 
this consisted in placing food somewhere in the neighborhood. 
This was called the stimulus. Everything that followed was 
called the "response” to the stimulus. Since many of the 
things done by the animal ceased to be done after a few trials, 
they called these “random responses” or “trial and error re¬ 
sponses.” The problem then arose of explaining how these 
“futile” or random responses were dropped, leaving only the 
“successful” response as the one to follow the “stimulus.” 

A favorite answer has been that the successful move¬ 
ments, or the nervous connections resulting in them, were 
stamped in by the pleasing effect produced by them; the un¬ 
successful movements resulted in unpleasantness and there¬ 
fore were stamped out. But no clear account has ever been 
given of how pleasantness or unpleasantness can stamp things 
in, nor of just what was stamped in or out; nor of why feel¬ 
ings of this kind should act in such ways, working backward 
upon movements that had already occurred before the feel¬ 
ings came. Many other difficulties have always attended this 
doctrine, which has often been referred to as “the law of 
effect.” 

The fact is that these early analyses of learning began at 
the wrong end. We do not educate children by confronting 
them with problems and letting them guess the answer or 
fumble blindly until they find it. Instead we are more likely 
to begin with some clear notion of an act which we desire the 
child to do when he is placed in situations of a certain kind. 
This is an act which he is capable of doing, but which at first 
requires a very complex set of preliminaries, an extended set 
of stimuli. 

A very young child is capable of writing his name on a 
check even before he has learned how to write. But before he 
can accomplish this, he must go through a very long series of 
processes, such as practicing with his pen, imitating other writ¬ 
ing, copying words seen, writing words at dictation, and all the 
other things which he does in “learning to write.” These are 
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not “random responses.” They are necessary steps which at 
first he must go through in order to get his name written on a 
check. And these necessary preliminary steps may take him 
a year or more. 

Education seeks to enable the child to write his name on a 
check without the necessity of going each time through all 
these preliminary steps. It seeks to reduce the stimuli re¬ 
quired to produce the desired result. And that is precisely 
what it succeeds in doing. The time finally comes, thanks to 
the process of cue reduction, when all that is required is the 
very slight cue of hearing some reliable person say, “Will you 
please endorse this check?” 

What happens in learning is not that random responses are 
stamped out, but that stimuli, once necessary, are dispensed 
with, so that less and less of the original “exploration” is re¬ 
quired to produce the desired act. In time, as in the case of 
the animal in the maze, the very first cue is adequate to lead 
directly to the useful act. Or, as in the case of the infant, the 
mere sound of the mother’s voice leads to sucking or chewing 
movements, in general, to the feeding reaction. 

The stimuli that drop out may be said to do so because they 
have no time to occur and need not occur. Before they have 
happened the first cue presented has led to the final or ter¬ 
minal act, and the process is brought to a close. Why should 
one who is learning to drive the motor car continue to look 
about for the pedals and continue to say to himself “First 
throw out the clutch,” wdien the first glimpse of the red light 
has already led to the pattern of movements that effectively 
applies the brake? 

The first stimuli that drop out are likely to be those latest 
in the series, just preceding the terminal act. Some of the 
earlier steps may all be necessary yet. As time goes on earlier 
and earlier steps drop out until “at the first indication” the 
effective act is released; the disturbance is eliminated; equi¬ 
librium has been restored. 

What gives these partial stimuli or cues their effectiveness 
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is the fact that in the beginning they were actually elements 
in the total situation that led to the terminal act. It is this 
“belongingness,” not any subsequent pleasantness or unpleas¬ 
antness that makes them effective. 

Motivation and the law of effect. The “law of effect” seems 
to have gone astray partly through an unnecessary confusion 
between the words “effect” and “affect.” As usually stated, 
the law is a law of “affect”—that is, a law of feeling. It is 
the pleasant or unpleasant “affection” that is described as 
operating upon the pattern of action. If this confusion be 
avoided, and the law stated as really a law of effect or result, 
there is important truth in it. The statement would then be 
that whether a step or act is to be preserved or not, in the 
course of learning, depends on what effect, what consequence 
it has. And such a statement definitely relates the law of 
effect to the topic of motivation. 

As we have seen, a stimulus or motive is an irritant, a dis¬ 
turbance, and it leads toward adjustments that will eliminate 
it. Satisfaction and annoyance are closely linked to this fact. 
The motives to men’s conduct are always annoyers; action 
always starts with disagreeableness, irritation, disturbance. 
The stimuli to the active endeavors of all creatures are mainly 
such things as aches, pains, itches, cramps, distresses, and 
other miseries. The acts to which these experiences lead are 
calculated, either by original nature or through learning, to 
reinoi’C or reduce the initial irritant. The disappearance of 
such an irritant—to this we give the name 'pleasantness, or 
agrccablcncss. 

The conventional accounts of men’s conduct are more likely 
to begin with the indication of original annoyers and original 
satisfiers, that is, of both pleasures and pains, as the effective 
motives. This would be like treating the clouds and the clear 
patches in the sky as equally fundamental and effective. 

To a photographer, not interested in the dynamics of nature, 
but merely in its “portrayal,” no doubt the clouds and the 
clear spaces arc equally important. But to the traveler, to the 
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farmer, to the navigator, the aviator, this is far from being 
the case. These all know that the clear skies are mere empti¬ 
ness, so far as action is concerned. It is the clouds from 

; 

whence issue consequences; it is the clouds that provide the 
thunder and lightning, the hail and rain. 

Applying the analogy to the facts of motivation, annoy¬ 
ances are the clouds, the positive stimuli and sources of action. 
Pleasures are only the absence or disappearance or diminu¬ 
tion of annoyance, of irritants. It is irritants that from time 
to time accumulate, condense, and precipitate into action of 
the sort that leads to learning. 

The effect of such action, as we have seen, when it is com¬ 
pleted, is to alleviate or nullify the irritant; and this is the 
result to which we apply the term “pleasantness,” “satisfying- 
ness.” But the “pleasantness” is a negative fact; the positive 
effect is the destruction of the motive, the elimination of the 
irritant. 

Consider the classical case of the fly on the infant’s cheek. 
In the absence of inherited mechanisms of adjustment, this 
stimulus is a vague and diffusely effective irritant. Its dis¬ 
turbance flows out in this and that direction, determined 
partly by the cooperating effect of other stimuli occurring at 
the moment. It is a persisting irritant, a motive, a source of 
prolonged activity and restlessness. 

The time comes when the way has been cleared for a move¬ 
ment that dislodges the fly; the irritant is swept away, and 
the activity occasioned by it now ceases. With repetition we 
note that this effective act, the one that will brush away the 
irritant, tends to come more and more promptly, and the pre¬ 
liminary skirmishing tends to drop gradually away. In time 
the very first appearance of the stimulus leads effectively to 
the terminal act, and adjustment has been adequately learned. 

What the successful act does is to put an end to the action 
series for which that stimulus was responsible; it does this by 
eliminating the stimulus. All that precedes this terminal act 
we must consider its ground, its antecedent, its original stim- 



MOTIVATION 


77 


ulus or occasion. This particular action series is now over; 
what happens next will depend upon the nature of the next 
stimuli that appear. 

It seems, therefore, inevitable that an irritant will ulti¬ 
mately, through the principle of cue reduction, become closely 
linked with an act that will relieve it, with the terminal relief 
act. Given the irritant, this act will be promptly aroused; 
intermediate steps, once necessary, will tend to drop out. If 
any of them should appear, it also, as a partial feature of the 
original situation, would lead strongly toward the terminal 
act. In this way, if earlier steps occur, there is a stronger and 
stronger tendency for the terminal act to be produced. Hence 
intermediate steps placed rather late in the series are less 
likely to occur, if only because the occurrence of the terminal 
relief act soon puts an end to the whole activity. 

The psychology of motivation therefore reveals clearly the 
facts toward which the classical “law of affect” was vaguely 
groping. Learning is, in a sense, due to the consequences of an 
act, to its effect. The terminal act, which eliminates the initial 
motive, puts an end to the activity, since it was the stimulus 
that set this activity going. This successful act it is that 
completes this particular activity scries. All the details of the 
series that preceded it will now tend, if they occur, to lead to 
this terminal act. This is simply the law of cue reduction, a 
fundamental principle that seems fairly to describe an impor¬ 
tant fact about the behavior of protoplasm, of which living 
creatures are composed. 

The correlate of this process will be pleasantness, just as the 
correlate of the initial irritant was unpleasantness. These are 
subjective aspects of the process which we have described ob¬ 
jectively in greater detail. Unpleasantness signifies an activ¬ 
ity series in progress, which will continue until a terminal act 
is hit upon. Pleasantness (the disappearance of the cloud) 
indicates that such a terminal relief act has occurred. But 
the learning is due to neither of these two convenient signals. 

The learning is due to, or illustrates, the general law of cue 
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reduction, whereby an initial irritant becomes able to lead 
directly to the relief act -which terminates the series originally 
set going by that irritant. 

Learning economizes action and anticipates the future. If 

the acts that drop out, in learning, are considered only as 
“random responses” to the first step, the stimulus or situation, 
no explanation ever offered is able to show why they should 
ever be omitted. But if we consider that they are most of all 
stimuli or part-causes of the acts that follow them, the reason 
they drop out becomes plain. Learning is a simple case of the 
tendency of living substance to conserve its energies—to get 
results in the most economical way. 

Cue reduction, that is, learning, is a simple device for de¬ 
creasing the costs of effective adjustment and of producing it 
earlier. The more effective the learning, the slighter is the 
cue required for useful action. The slighter the required cue, 
the greater the number of cues available, since any of the 
previous details may now suffice. The slighter the cue, the 
more economical of time and energy is the organism’s behav¬ 
ior, and the earlier in a problem or difficulty will effective 
adjustment appear. 

This result was revealed in even those very simple cases of 
infant learning described in Chapter II. Recall the example 
of the defensive reactions of the child of only eight months. 
As the result of cue reduction, “the defense movements ... are 
directed toward an object which has not yet begun to do any 
harm” 

In this way, that threatened harm may even be wholly 
avoided. Learning is based on past experience, to be sure. 
But one of its results is to guarantee better and safer experi¬ 
ences in the future. As the result of learning, the organism is 
something more than a mere record of its past. It is also 
enabled actively to anticipate its future, and to a degree to 
determine beforehand what that future will be. The more 
effective the learning, the more forward-looking will be the 
behavior of the learner. 
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In the final analysis it is the uniformity of nature that 
enables learning to play this purposive and anticipatory role. 
Because of the tendency to uniformity in the processes of the 
natural world, the details of coming situations will be like 
the details of past situations. It is reaction to the early cues 
of coming situations that enables the individual, in the light 
of its past, to meet the future in w r ays that are adaptive, 
anticipatory, and purposive. 

General summary. As a result of these general and pre¬ 
liminary chapters we have arrived at a very few principles, 
which are, however, fundamental to any psychological study. 
It is these principles which will constitute a useful basis for 
our subsequent analysis of the psychology of education. We 
may usefully bring together these principles in the form of a 
brief summary: 

1. The general law of cue reduction (which merely describes a 
fundamental feature of the behavior of protoplasm) and the special 
laws relating to frequency, recency, combination of stimuli, and the 
like, provided by experimental psychology. 

2. The distinction between transient cues (casual stimuli) and 
enduring irritants (motives). The former come and go with only 
brief reference to the behavior of the system. The latter persist 
longer, often until alleviated by some adjustment of the system 
itself. 

3 Varying degrees of scope (sagacity) which permit correspond¬ 
ing degrees of com-prehension or joint action of several different cues 
a\ailablc in a given situation. 

4. The concept of an activity scries, with its initial irritant, its 
intermediate steps (exploration, discovery'), and its final terminal 
or successful act, which eliminates or reduces the irritant. 


PROBLEMS 

1. Make a record of the uses of the term “motive” in com¬ 
mon speech and in your reading, and consider to what degree this 
term is consistently or systematically employed. 

2. Take some case in which the motive does not at first appear 
to be an “irritant” and see if you can show what the actual distress 
is in such a case. 
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3. Can you find any instances which clearly refute the statement 
that motives are always distresses? 

4. Cite other common experiences to illustrate the tendency of 
a stimulus to bring about activities which will eliminate it. 

5. Analyze some familiar act of your own showing the coopera¬ 
tion of (a) persisting and (6) transient stimuli. 

6. Observe a child busily engaged in some activity. What are 
the persisting motives and what the transient stimuli? Show how 
they jointly guide his behavior. 

7. Analyze your career as a college student so as to reveal the 
joint action of motives and transient stimuli. 

8. What precisely is the nature of the distress that leads you 
to continue your college education? 

9. Cite other instances showing that the way a transient cue 
operates depends on the presence and nature of a more enduring 
stimulus, the motive. 

10. Give examples so analyzed as to show that you clearly under¬ 
stand the distinction between a motive and a purpose. 
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CHAPTER V 

HUMAN MOTIVES AVAILABLE IN EDUCATION 

Human engineering. Knowledge of the array of motives 
which move human beings should be useful in all the arts of 
management, one of which is education. Many of the activi¬ 
ties of men are so similar in character to those of simpler 
forms of animal life that it may be instructive to begin with 
motives common to all animals. Having surveyed these we 
shall then be in better position to advance to the motives 
peculiar to human beings, and their role in education. 

The primary questions are: What things do creatures typi¬ 
cally do? What are the reasons, the causes, of such conduct? 
If it be possible to trace the conduct of living beings back to 
some brief list of motives or exciting causes, knowledge of 
these fundamental origins will be the starting point for any 
intelligent attempt at management or guidance. 

The question in the case of human beings is sometimes put 
in the form—“What is the original nature of man?” This 
question covers not only the motives, but also matters of 
equipment and ability, such as we shall later consider in the 
chapter on “The Quality of the Organism.” We are here con¬ 
cerned with motives only, and in the interests of education we 
shall include all motives of fundamental and common char¬ 
acter, whether these be “original” or "acquired.” 

The vital activities. In the case of much of the behavior 
of living organisms, whether plant or animal, the processes are 
on the vegetative or physiological level. Bones grow; wounds 
heal; food is digested or assimilated; important substances are 
manufactured by the glands and distributed to the tissues; 
breathing and circulation are maintained. In a word, the 
“vital processes” seem to “run themselves”; they are neverthe- 
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less, however simple and mechanical, activities of the living 
creature. They may be described as adjustments to the 
environment. 

Stimuli are required for these vital activities, even if these 
stimuli be mere physical or chemical changes. External stim¬ 
uli, such as light and pressure, may be involved. So also are 
stimuli “ingested” by the organism or passed through it, as in 
the case of foods and poisons. Changes within the organism 
are also important—the contraction of muscles, pressure due 
to the growth of adjoining parts, temperature changes due to 
oxidation, and fatigue products produced in the course of work. 
Especially important are those subtle influences which we call 
heredity, the mechanism of which is to be found in the begin¬ 
ning in the minute nuclei of the germ cells which in their 
union start the growth processes resulting in the individual. 

In physical terms these influences may be grouped together 
as “energy changes”—an inclusive, even if not very instruc¬ 
tive, name. Greater instructiveness is to be found in the sug¬ 
gestion that these changes are disturbances of equilibrium, 
and that the acts to which they lead are devices for the resto¬ 
ration of equilibrium. 

Certain structural patterns seem to be important. These 
patterns of organization are in many respects the most signifi¬ 
cant and mysterious things about life. They have been vari¬ 
ously named. The ancients sometimes called them ideas or 
principles. Later they were called forms or patterns. The 
modern term is the German Gestalten, sometimes translated 
into English as “configurations.” 

The behavior of an injured finger is a familiar example. If 
the finger is maimed or crushed, a healing process sets in. 
Lost tissue is restored, by the growth and extension of neigh¬ 
boring parts. The quite remarkable thing is that the restora¬ 
tion takes the shape of a finger. Just that restoration occurs, 
in general, which completes the injured member, reproducing 
again the original pattern, form or configuration. 

It is as if the original finger represented a certain balance 
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or equilibrium, a closed system, an organized whole. While 
thus intact, its parts do not extend themselves; no activity 
occurs. But let an accident do violence to this system, let 
injury disturb the symmetrical balance or equilibrium, activity 
speedily ensues. The activity continues until symmetry or 
equilibrium is again achieved; thereupon it ceases. The activ¬ 
ity was a response to a stimulus; this stimulus was the dis¬ 
turbance of a “natural” pattern of organization, balance, or 
equilibrium. 

Animal behavior. The reflex. On a more advanced plane, 
the simpler animals exhibit varied activities in addition to 
these vegetative or vital processes. Numerous “reflexes” are 
to be described. The acts of swallowing, coughing, excretion, 
yawning, stretching, scratching, are familiar examples. 
Human beings also show such reflexes, perhaps in greater 
number. Crying, smiling, laughing, represent such simple acts 
occurring at least only in the higher vertebrates. 

We have already discussed in detail the grasping reflex, the 
knee jerk, the pupillary reflex, and the primitive nursing reac¬ 
tion, and have suggested that some of these simple adjust¬ 
ments may really be learned activities. But there remain, 
even granting this, plenty of adjustments which man appears 
to exhibit in a reflex way. 

The neurologist explains the reflex as due to a pre- 
established path of conduction or low resistance in the nerv¬ 
ous system. By virtue of this conduction path, what we 
describe as the obvious response may occur at some distance 
in the organism from the point where the stimulus was applied. 

An “energy change” is applied at one point—say the cheek 
is pressed. This energy change, however, we must also 
describe as a disturbance of equilibrium. Without such a dis¬ 
turbance no activity occurs. The preformed “pathway” 
through the nervous system is just a convenient and safe de¬ 
vice for conducting such a disturbance away. The disturbance 
“flows” over the nervous pathway, each point disturbing that 
next to it. In some way not yet wholly understood, this 
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wave of chemical, electrical, or nervous energy or disturbance 
passes out to specific muscles or “effectors.” These, disturbed, 
contract, thus passing the disturbance out again upon the en¬ 
vironment where it continues to produce its infinite chain of 
further disturbances. 

This is the phijsics of the reflex. As we have seen, the actual 
physics is still obscure. But one clear point emerges. The re¬ 
flex, as an act, is a method of restoring relative equilibrium to 
a system that has been disturbed by that energy change which 
we call the stimulus. 

Reflexes with indirect adaptation. We have however al¬ 
ready observed that many reflexes serve a more indirect pur¬ 
pose in adjustment. The pupillary reflex serves not only as an 
outlet for the disturbance caused by the bright light; the 
movement serves also to adjust the eye so as permanently to 
reduce that illumination. The cough, reflexly produced, not 
only serves as an outlet for the energy change causing it; it 
actually removes the offending object from the throat. It 
affords a permanent escape as well as an immediate outlet. 

The neurological explanation may still be in terms of path¬ 
ways. But an element of indirect adaptation or utility is here 
present, a new feature not apparent in reflexes that afford 
merely the convenient exit of a disturbance. The effective 
environment is itself changed; the illumination of the retina, 
for example, is reduced. 

The biological problem of the origin of such adaptive escape 
or adjustment reflexes is not the immediate concern of psy¬ 
chology, although it is an extremely interesting topic. Our 
own emphasis must again be on the fact that here also activity 
is due to disturbance; the effect of activity is to restore the 
original equilibrium and to ensure its future. 

These adaptive reflexes are suitably described as “protec¬ 
tive.” They preserve the integrity of this or that organ or 
structure. In the case we have cited, this organ is the eye. 

Adjustments in the interest of the whole organism. More 
complex activities may be said to occur in the interests of the 
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organism as a whole, rather than for the sake of particular 
organs. Much of the life of the lower animals is consumed by 
activities of this kind—seeking and eating food, defense 
through combat, digging burrows, escaping enemies through 
flight, storing or collecting supplies. We may add to this list 
the activities that serve the species, as well as, or often rather 
than, the individual organism. Such activities would include 
nest building, mating, laying eggs, incubation, feeding and 
nursing the young, defending them, perhaps instructing them. 
Many of these activities are extremely complex. 

On this level the psychology of motive has usually either 
struck on the rock of mysticism or floundered in the shoals of 
words. Rather than confess ignorance, the method has com¬ 
monly been to invoke names and to endow these names with 
the power of producing action. The most common names are 
“instinct” and “purpose.” The loose use of such words is now 
a well-known psychological scandal. Before freeing ourselves 
from it, we must analyze the complex and bring the troubles 
into the clear light of consciousness. 

The concept of instinct. The term instinct has sometimes 
been spelled with an initial capital and taken to be the name 
of some general power or faculty which enables animals to act 
in useful ways. Used in the plural, and without the capital 
“I,” “the instincts” have been described and listed. For some 
the term (such as the fighting instinct, the mating instinct, the 
nest-building instinct) was the name of a certain set of move¬ 
ments, a definite pattern and sequence of activities supposed 
to be indulged in by an animal. The futility of this use of the 
term is shown by the fact that what an animal does, in fight¬ 
ing for instance, depends on a number of things. A bird fights 
one way, a fish another, a bumble bee still another way. 
Further, the fighting movements of any animal will vary with 
its opponent, with the geography, with age and experience, 
and so on. The same may be said of any of the instincts con¬ 
ceived as patterns of movement. 

This procedure failing, others have suggested that instincts 
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are certain “brain patterns,” certain patterns of low resistance 
aroused or traversed by energy from certain situations or 
stimuli. The situations, it is conceded, may include the “inner 
state” of the animal (as hunger) as well as the “external 
stimuli.” But the concept of brain patterns is only a pseudo¬ 
scientific allegory, and the actual variability of “instinctive 
behavior” is difficult to explain even on such an hypothesis. 

Another resort has been to describe instincts as “disposi¬ 
tions of the soul.” The soul or mind, according to this view, 
is an unobservable system, -which we know about only through 
inference. It is made up of dispositions; these are sources of 
psychic energy. Aroused from their slumbers by the “expe¬ 
riences” of the organism, the dispositions seize upon the body 
and move it in effective or purposive ways. For the disposi¬ 
tions are also called “purposes.” 

According to this view, instincts and purposes, resident in 
the “world of mental structure,” are the “prime movers of all 
action.” Being unobservable and inferred, they appear to be 
identical with the mysterious “powers” and “demons” of the 
ancients. Certainly they are not safe assistants to be invoked 
in the work of the educator. 

Organic distress as a substitute for instinct. Instead of 
following the flights of the instinct hypothesis, it seems more 
useful for education to extend the concept of motive to which 
we were led in the case of outlets and protective reflexes. 
Action was there found to be the result of disturbance, stress, 
or upset of equilibrium. We may suppose that the so-called 
instinctive acts are also responses to some mental or bodily 
distress, to some irritant, which produces restlessness and ac¬ 
tivity until it is relieved. The particular activities engaged in 
will be those which, through the make-up of the animal or 
through the process of learning, serve as well as they do to 
allay the initial distress or motive. 

As to just what these irritants are, in the lower animals, our 
ignorance is profound. It seems better to admit this ignorance 
than to conceal it with words. In a few cases some suggestions 
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are available. Thus it appears that the nest-building of rats 
varies with and depends on the animal’s temperature. Many 
activities (such as incubation) may depend on similar simple 
conditions. We can at present only guess their nature and 
surmise that the effect of the activities is to relieve the initial 
disturbance. 

Why the activities take the forms they do; how such activi¬ 
ties allay their initial stimuli; how much of the useful activity 
is “unlearned”; what the basis of an unlearned act may be; ir 
just what way such acts come to serve also the biological 
needs of the species (as in mating); all these remain open 
questions. Until we know something in detail about the way 
the injured finger restores its tissue and shape; the way the 
embryo develops in the astonishing way it does; what the 
mechanism of heredity is; how the cells of the body convert 
inert substance into living tissue; we need not expect to be 
able to throw much light on these presumably more complex 
processes of adaptation. 

We can, however, observe that the way an animal will act 
in response to any stimulus will depend in part on the animal’s 
structure. Fish, when stimulated, can only swim away; worms 
can but crawl; but birds can fly or sing and dogs can either 
run, snarl, or attack. Man’s repertoire is still greater. He 
can crawl or run, cry or swear, slander or signal a policeman, 
or change his vote at the next election. 

We can moreover carry the one result of our analysis, the 
fact that motives are always distresses, forward to the more 
easily observable field of human activity. It is this field in 
which the problem of motivation most concerns the educator. 

Instincts in human psychology. In the case of human con¬ 
duct the instinct concepts have been applied in all the ways 
we have indicated. None of the concepts has been generally 
satisfactory. In reply to the question, “What do human 
beings instinctively do?”, the answers have varied from au¬ 
thority to authority, from epoch to epoch. One reason for 
this may be found in the remarkable learning capacity of the 



88 EDUCATIONAL PSYCHOLOGY 

human being. Learned adjustments, from the very beginning, 
so overlie whatever “native” action tendencies there are that 
it appears impossible to distinguish between them. 

The favorite criterion of “unlearned,” as distinguishing the 
instincts, falls down if such simple behavior as nursing and 
grasping may be shown to be learned acts. The criterion of 
“universality” may refer only to the uniform conditions under 
which the earliest learning takes place. Whatever the case 
with lower animals, the activities of men are so determined by 
their social heredity, by the instruments, the institutions, the 
conventions of their man-made world that no one can say 
what their behavior would be aside from these influences. 
Observation of infants is of little aid in determining what is 
“native.” Beards and wisdom teeth do not appear in infancy, 
yet they can scarcely be attributed to environment and train¬ 
ing. 

Since activity begins always with disturbance, with a dis¬ 
tress, an annoyance or irritant, we can better inquire, “What 
are the fundamental annoyances of human beings?” What 
are the primary modes of distress from which man seeks relief 
through action? For whatever the idealists may say, it is only 
through distress that man learns. The life of mankind, as the 
prophets well knew, is one long struggle for deliverance, for 
salvation. 

If we can indicate with reasonable correctness at least a 
sample list of the fundamental human annoyances, these and 
others like them will provide the educator with what he needs 
to know about the “springs of action” that may be looked 
for in the learner, and that may be counted on to drive the 
learning process. 

We must, therefore, distinguish clearly between the dis¬ 
tresses from which human beings seek relief and the methods 
or techniques they employ in the process. For example, instead 
of describing a “food-seeking instinct,” we should point to 
“hunger” as a definite distress. It was preoccupation with 
responses that blinded the old psychology to the significant 
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fact of cue reduction as the mechanism of learning. So also 
it has been preoccupation with movements and action pat¬ 
terns, rather than with irritants, that has confused the psychol¬ 
ogy of motivation. 

Dominant human urges. The distress or motive may be 
called an urge or drive, for the striking thing about it is its 
impulsiveness, its leading to activity. What can be said about 
the fundamental human urges, the primary modes of human 
distress? 

We may first indicate a very primitive array of motives, 
which arise from the needs of the bodily tissues. Among the 
most obvious are those resulting from lack of substances or 
conditions favorable for bodily growth, recuperation and 
health, or from the presence of conditions detrimental to these 
processes. 


Hunger 

Thirst 

Fatigue 

Suffocation 

Sleepiness 


Bodily pain 
Strain 
Congestion 
Constipation 
Delayed excretion 


Indigestion 

Nausea 

Fever 

Excessive cold or heat 
Overloading of muscles 


Closely related, and perhaps belonging in the same general 
group, are certain forms of stimulation, such as: 


Monotonous stimulation 

Overstimulation 

Understimulation 

Abrupt changes of stimulation 

Certain qualities of stimulation, as bitter, sour, itch, tickle, and 
obnoxious odors 

All of these represent motives from which we seek relief. 
Sometimes the names refer to objective conditions, observable 
by others (overloading, excessive stimulation). Some of the 
names indicate experiences that can be described only by the 
subject (itch, bitter). In still other cases the name may refer 
to bodily conditions and also to correlated subjective experi¬ 
ence. Thus “hunger” may mean either the malnutrition of the 
tissues or the peculiar “pang” known only to the hungry man. 
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Psychology must include both these aspects, the objective 
(behavioristic) and the subjective (introspective). Both are 
of importance in education; a motive may be effective with¬ 
out the actor’s being able to describe it or know its presence. 
This is what is meant by the influence of “unconscious” mo¬ 
tives. Or the actor may know only the subjective aspect (as 
in pain) without being able to describe the objective basis of 
that experience. In such a case the motive might be described 
as “half-conscious.” 

That human beings, afflicted with such distresses as these, 
become restless and struggle as best they may until the irri¬ 
tant is relieved, is obvious. That the things they will do will 
vary with age, training, information, resources, and circum¬ 
stances is equally obvious. What the acts will be, is uncer¬ 
tain, but the nature of the motives is clear enough. It is on 
this fact that the psychology of motivation must be based. 

Education has harnessed some of these primitive irritants to 
the act of learning. More than once pupils have struggled 
to master the lesson in order to escape from hunger, pain, 
pinching, and other forms of excessive stimulation adminis¬ 
tered by the pedagogue or parent. In experiments on the 
learning of lower animals it is such motives that have often 
been most relied on to get the animal to act, and hence to 
learn. 

Indeed many of the sustained labors of human adults rep¬ 
resent the effort to escape from the tortures of hunger, thirst, 
cold, pain and filth. The vocational motive derives part of its 
force from the fact that “the job” is a human technique for 
rescuing one from the annoyance of tissue needs and baneful 
stimulation. 

In the case of young pupils in our civilized life little use can 
be made of these motives in any direct way. We spare the 
child most of these distresses by our own beneficent pro¬ 
visions and thus relieve ourselves from the distress of seeing 
him suffer them. Outside of frontier conditions, the main use 
of such motives permitted the teacher is that of arousing the 
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thought of such distresses in later life. Bodily needs, thus 
thought of, may also constitute effective motives in those who 
have had sufficient experience with the original. 

Distresses of this bodily sort often serve also to interrupt 
learning activities by arousing restlessness and activity in 
other directions; it is part of the teacher’s task to see that 
distracting motives do not provide such obstruction. 

If bodily needs are accompanied by an image, a memory, 
the name, or some other “thought” of an object that might 
remove them, the experience is called a “craving,” a longing or 
wish. If accompanied by some definite plan of action, not 
yet undertaken, the experience becomes a purpose, an inten¬ 
tion or aim. 

Distress arising from insults to the self. The motives just 
discussed might be called insults to the body. Human beings 
also suffer from insults to the self. Under the ordinary pro¬ 
tected conditions of physical existence it is just these affronts 
to the individual’s conception of himself as a person, rather 
than as an organism, that motivate the greater part of our 
conduct. Each develops a picture of himself as a certain 
kind of person, with certain qualities, rights, privileges and 
duties. These conceptions begin early in life, and with the 
intelligent they become very complex and easily disturbed. 
The following typical examples may be cited: 

1. Situations are distressing that induce humility and shame, 
which lower the status of the self as observed below its status as 
conceived or expected. 

2. Situations are distressing that put the individual at a disad¬ 
vantage as compared with others of his class. 

3. Situations that interfere with, obstruct, or frustrate the habitual 
or spontaneously initiated activities of the self are resented. 

4. We resent acts and circumstances that seem to infringe upon 
the recognized or supposed rights and privileges of the self. 

5. The spectacle of other selves being given greater privileges, or 
enjoying greater freedom or resources, is disagreeable. 

6. We rebel at dictation of the self by other selves, even under 
■circumstances logically justifiable. 

7. We resent acts and remarks by others that show a discrepancy 
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between the self as pictured and the self as apparently conceived by 
others. 

8. We are annoyed by loss of functions, resources, and privileges 
long considered as identified with the self. 

9. Threats or dangers directed against the freedom, the persistence 
or the security of the self are dreaded. 

10. We dislike to have the self ignored by others, even if there is 
no active aggression or threat. 

11. Uncertainty or conflict in one’s own concept of himself is 
painful. 

12. Threat or danger to others who hold the self in high esteem 
or have contributed toward its well being is also distressing. 

These sample situations will be readily recognized as strong 
irritants in human conduct. Examples from the activities of 
children and adults can easily be thought of in connection with 
each, and various other distresses in the career of the self may 
be added to the list. 

Distresses of this character are particularly keen in chil¬ 
dren, who are still struggling to secure a clear notion of the 
self and its place in life. Roundabout and indirect means of 
self-relief are not yet well learned in the early years, and the 
general level of impotence, in the presence of adults and or¬ 
ganized social agencies, gives additional acuteness to insults 
to the self. 

Educational procedures that assist the child in forming a 
sound basis of self-estimate and a technique of self-defense, an 
attitude of confidence within the limits justified by the facts, 
are to be recommended. 

Distresses with a social basis. Many, if not most, of the 
irritants connected with the self relate also to the presence and 
behavior of others of our kind. The status of the self is largely 
a social status, a relative status, in comparison with and in the 
eyes of others. 

Being ignored by others is a profound distress; it may be 
relieved by various techniques for securing recognition—temper 
tantrums, hysterical illness, negativism, winning prizes and 
honors, public acclaim, newspaper notoriety, favorable book 
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reviews, and a thousand other techniques. In a more round¬ 
about way relief may be sought by denying the importance of 
others, privately or publicly belittling their acts, subjectively 
magnifying the quality or excellence of one’s own achieve¬ 
ments or traits. 

The mere absence of others of our kind may also be a source 
of distress. Loneliness is the name given to it, and the acts to 
which it leads are those of “gregariousness.” Finding others, 
remaining in their presence, these are techniques of alleviating 
the distress. In young and bright children “imaginary com¬ 
panions” are a subjective means of securing such relief. 

Being displaced by others in the affection, esteem and alle¬ 
giance of the group is also distressing. The first child of a 
family may suffer from this irritant when other children ap¬ 
pear. The repudiated leader, the losing candidate, the advo¬ 
cate of abandoned doctrines, the past champion are other 
examples. 

Distresses due to thought and sympathy. Because of the 
human capacity for learning, signs and symbols of distress 
become capable of arousing distress in us. The prospect of a 
loss, of hunger, of humiliation, of danger, may be a potent 
determiner of action. In such cases the action will be directed 
either toward removing those signs, or toward preventing the 
distresses they signify. 

Pictured wants, anticipated fears, ideas of pain, are in fact 
among the most potent causes of human agony. We have 
already seen (in Chapter II) how the vigorous defense move¬ 
ments of the infant are aroused by the mere sight of the ap¬ 
proaching cotton swab once used in a painful operation. The 
infant, we said, reacts to a distress that has not yet occurred. 
But this is not quite the case, for the distress aroused by such 
a sign or symbol is itself a genuine distress. To overlook this 
is to fail to understand the motivation of much of human 
conduct. Because symbols of distress, signs or partial features 
of painful situations may themselves become dreadful, we are 
aroused by verbal and pictorial portrayal of anguish. In this 
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way also our memories, our fancies, our imaginations and 
anticipations become strong motives in determining our 
conduct. 

This is also the basis of sympathetic distress. We are 
annoyed by the irritations of others and seek to relieve them. 
We “rejoice with them that do rejoice and weep with them 
that weep.” This tends to be true only in so far as, on the 
basis of our own immediate or vicarious experience, the be¬ 
havior of others serves as a sign or symbol. The frightened 
scream of a fellow creature as a cue or partial feature of 
danger situations arouses in us also a genuine alarm. It is this 
fact, that the distress of others also arouses a personal distress, 
that is the basis for the activities of benevolence, philanthropy 
and altruism. 

Two general modes of relief. In these examples we have 
already met with two distinct modes of relief. In the one, 
activity is directed outwardly, that is, upon the environment, 
toward the source of the irritation, the situation responsible 
for the distress. In the other, adjustment is subjective, rather 
than objective. The solution occurs in fancy only; some 
reinterpretation of things is given which puts the situation in 
a new light and thus preserves the felt status of the self for 
the time being. 

Humiliation by playmates, for example, may be met by 
overt and aggressive attack; retaliation may be attempted; or 
some positive achievement may be undertaken which will lead 
to a reversal of the social attitude. Any of these would be 
objective, outward-going adjustment. “Extroversion” is a 
term often used to describe such techniques of relief. 

On the other hand, humiliation may be met by subjective 
adjustments. Sulking, and refusal to cooperate would be in 
this direction. Still more subjective would be retreat to soli¬ 
tude and occupation with “imaginary companions,” who 
accord one greater respect. More subjective still would be 
flight into daydreams or into more elaborate delusions, in 
which phantasied prestige took the place of that denied or so 
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reluctantly given in the real world. “Introversion” is the term 
used to indicate adjustments of this mode. 

On the plane of the simpler bodily distresses the merits of 
these modes of adjustment are clearly enough seen. The 
effort to relieve hunger or thirst by imaginary drink or phan- 
tasicd banquets would result in disaster. On the other hand, 
some amount of reflection, some degree of planning, of pre¬ 
liminary and symbolic rehearsal and consideration of alter¬ 
native means or instruments would be useful. Immediate, 
overt seizure of the first foods and drinks observed would, in 
ordinary human life, be as futile or inappropriate as phantasy. 
Apparently some moderate balance of the two modes of ad¬ 
justment, some golden mean of introversion and extroversion 
is to be recommended. 

The same thing may be said of effective adjustment to dis¬ 
tresses on the personal, social and sympathetic plane. A 
moderate capacity for cue reduction and a reasonable but not 
infinite scope or sagacity we have seen to be the basis of 
effective intelligence. A similar, moderate balance of intro¬ 
version and extroversion appears also to be the most favorable 
mode of adjustment to human distress. 

Emotion and instinct in human adjustment. An old sug¬ 
gestion, made by William James, was that when disturbance 
leads to activities effectively directed outward, so as to modify 
the stimulus, they should be given the name “instinct.” If, 
instead, the adjustments made were restricted to the interior 
of the organism, producing upset and turmoil within the sys¬ 
tem, they should be given the name “emotion.” 

We have found it unprofitable to adopt the instinct hy¬ 
pothesis; what shall we say of emotions? The description and 
classification of human emotions has been as futile as the 
cataloguing of instincts. Emotions appear to be just those 
various conditions of stress which we have described as the 
fundamental motives. Any disturbance, upset, or collapse of 
the established equilibrium of mind or body is emotional. 
Woodworth uses the happy term “commotional,” which aptly 
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suggests this fact of disturbance. Especially if ready paths 
of outlet are not provided, we have then the persisting irritant 
or motive, which is appropriately called the e-motion. 

But to name all the distresses men experience is as impos¬ 
sible as to catalogue all the acts of which they are capable 
or all the combinations of sounds they can utter. The total 
pattern is always complex. It includes the particular situa¬ 
tion or stimulus which “breaks in” upon the system. It in¬ 
cludes all the changes internal to the organism, and all the 
disturbances of consciousness. It includes also the overt or 
fancied techniques of adjustment, and subsequent changes in 
the situation, in the organic state and in subjective experience. 
No one of these taken singly can serve as the criterion of an 
emotion or justify the application of a fixed name. 

A sample list of man’s original activities or fundamental 
adjustments. For convenience of comparison and as a sugges¬ 
tion of the useful method of analysis, a somewhat traditional 
list of human distresses and the general types of activity to 
which they ordinarily lead is here given. The educator may 
make a rough “engineering” use of such a list in two ways. 
He may attempt to take advantage of the presence of such 
distresses as the driving motives of the activities in which 
learning may occur. And he may better understand the con¬ 
duct and management of his pupils by trying to interpret 
both their tractable and their refractory behavior in terms of 
such motives. 

The very brevity of such a list as this gives a certain air of 
absurdity to it. The facts are so much more complex than the 
list, and the actual motivation at any moment is so complex a 
synthesis of many of these and other forms of distress, that 
both columns of the table are wholly inadequate. But such a 
list is more instructive than the conventional lists of emotions 
and instincts. Such a list serves to indicate a method of 
analysis and investigation that can usefully be adopted in con¬ 
nection with any concrete problem of human motivation in 
education or in other fields. 
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Primary Distress 

Typical Behavior to Which Such 
Distress Leads 

Tissue needs, appetite, sen¬ 
sory deprivation 

To gratify and exercise the senses in ap¬ 
propriate ways for so long a time as 
the distress endures or until relief is 
thought likely 

Bodily discomfort, restless¬ 
ness, strain, fatigue 

To avoid by flight, by removal of the 
stimulus or by learned techniques of 
alleviation 

Threats to those closely asso¬ 
ciated with us 

Acts of devotion or protection calculated 
to avert the real or threatened danger 

Monotony, inactivity and 
boredom 

To work off superfluous energy in play 
or banter so long as relief continues 

Sexual wants and cravings of 
the reproductive system 

Definite responses toward the other sex 
or toward particular members in whose 
characteristics or acts we find relief 

Danger, fear, apprehension 

Retractile reactions calculated to avoid 
the situation or steps to modify it 

Insecurity, thought of want 
or lack of necessities and 
conveniences 

Accumulation, collection and storing of 
objects or of means for their produc¬ 
tion and purchase; thrift; bargaining; 
industry 

Loneliness, home-sickness, 

want of aid or support 

Seeking others, gregarious acts, establish¬ 
ing families, homes, and social groups 

Jealousy and envy of others 
more fortunately situated 
or endowed 

Competition, rivalry, efforts to domi¬ 
nate, to detract, slander or overthrow 

Ignorance, curiosity 

Examination, exploration, science and 
the search for knowledge 

Bashfulness, shyness, emoar- 
russment 

Avoidance of inducing situations, con¬ 
fused and introverted activities 

Nakedness, shame, feelings of 
low worth 

Decoration and exhibition of person and 
belongings or attainments 

Resentment, anger, petulance 

Aggression by overt attack or otherwise 
against persons and situations blamed 

Presence of dirt, filth, and ob¬ 
noxious substance or con¬ 
ditions 

Cleansing and purifying activities, overt 
or symbolic 

























98 


EDUCATIONAL PSYCHOLOGY 


Primary Distress 

Typical Behavior to Which Such 
Distress Leads 

Awe, confrontation by hope¬ 
lessly superior persons and 
powers 

Acts of reverence, obeisance and wor¬ 
ship with elements of placation 

Disorder, irregularity and 1 
faulty arrangement 

Constructive activity, building, invent¬ 
ing and making order 

Spectacle of others suffering 
from distresses known or 
experienced 

Activities calculated to relieve both 
their and our suffering 

Suspicion, dread of discovery, 
need of secrecy 

Strategy, circumvention, efforts to de¬ 
ceive .or camouflage the facts 

Uncertainty as to status or 
security of self and of its 
social esteem 

Favoring our own work, possessions and 
abilities, boasting, exhibitionism, and 
derogatory statements and acts relat¬ 
ing to others 

Dependence upon another for 
outcome of our fate 

Acts of gratitude and well-disposed be¬ 
havior toward the sources of our re¬ 
lief 

Suspense, pent-up excitement 
or stress 

Outbursts of laughter, hilarity and other 
expressive movements and acts 

Ugliness, discord and lack of 
harmony in surroundings 

Decorative arrangement and disposition 
of materials provocative of relief (pro¬ 
duction of beauty) 

The thought or representation 
of any of these distresses as 
imminent or probable 

Appropriate acts, varying with the na¬ 
ture of the represented distress 


The relative strength of motives. The practical problem 
of knowing the relative strength of various human motives is 
not yet capable of being solved in detail, except by experi¬ 
mental investigation in particular situations. The effective¬ 
ness of one motive varies with the individual, with the 
circumstances, with the length of time it has operated, with 
the influence of learning, with the presence of other motives, 
and so on. Representative studies may be cited to show the 
nature of the problem, which must in each case be solved in 
the circumstances to which the answer is to be applied. 
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Mailer 1 tried to measure the relative strength of the motives 
of “cooperation” and “self-interest” with school children 
working at simple addition. Control tests were made, work¬ 
ing just “for practice.” Two kinds of contests were then 
arranged. In one, prizes were offered for individual speed 
records, and personal recognition of success was given. In the 
other, groups competed, the prize going to the group and no 
recognition of individual achievement being given. 

Under individual competition the pupils worked nearly twice 
as fast as under the motive of group competition, and the speed 
was longer sustained. Three-fourths of the preferences, ex¬ 
pressed at the end of the experiment, were for individual 
competition. 

Still more interesting were the individual differences found 
among the pupils. The difference between the effect of the 
group motive and that of the individual motive was used as a 
measure of cooperativeness. No conspicuous differences with 
age or sex were found. But those of high and low intelligence 
were less cooperative than were pupils of average intelligence. 
Cooperativeness was greatest when the group was relatively 
homogeneous in ability; heterogeneity made for individualism. 
Individual competitiveness was also greatest among the able 
pupils—those capable of rapid work, with good health history, 
and high ratings for deportment, character, honesty and con¬ 
trol. Inferior performers were more strongly inclined to co¬ 
operativeness, in which individual scores were submerged 
under cover of group achievement. 

The investigator surmises that the strong individualism or 
competitiveness here found was perhaps due to the emphasis 
placed on individual achievement in the school system. On the 
other hand the failure to find this trait to correlate with age 
would suggest that the length of time the individual had been 
submitted to the school influence had little to do with this 
trait, which might well enough be due instead to an early recog- 

1 J. B. Mailer, Cooperation and Competition, Contributions to Edu¬ 
cation, No. 384 (Teachers College, Columbia University, 1929). 
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nition of the poverty of this world’s goods and the unrelia¬ 
bility of dependence on others. 

Many of the studies related to the measurement of 
motivation have been instead studies of “incentives.” Incen¬ 
tives are the devices or stimuli applied by the experimenter, 
and they do not describe the motives operating in the learner. 
Thus in a later chapter a comparative study of approval and 
disapproval will be described, in which approval was found to 
be a stronger incentive than disapproval. But in neither case 
do we have a clear picture of the precise motive or distress 
relieved either by the experimenter’s words or by the action of 
the learner. 

Similar studies of the relative values of reward and punish¬ 
ment have been reported. Considered merely as studies of 
these two types of incentive, that is, types of verbal or other 
device to be employed by the experimenter, such studies have 
an empirical value. They do not, however, reveal anything 
concerning the relative strength of motives. If our account of 
motivation is correct, reward can consist only in the relief 
from some distress; but the description of the reward does not 
necessarily reveal the nature of the distress which it relieves. 

The old instinct psychology described the instincts as de¬ 
veloping in some serial fashion, as having periods of matura¬ 
tion when they were more active, as being transient and 
fading if not exercised, and so on. The element of truth 
in statements of this kind is to be found in the fact that indi¬ 
vidual distresses do vary with age, with circumstance, with 
experience, and numerous other variables. The variation is so 
great that no summary table of motive strengths can be given. 
Only a close familiarity with the facts of developmental psy¬ 
chology can acquaint the teacher with these variations and 
relationships, hence child study has long been recognized as an 
important part of the training of teachers. 

Practical applications. When conduct calls for explanation 
and understanding, do not begin by asking what instinct or 
what occult purpose is moving the individual. Discover the 
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nature of the distress which the activity is relieving. Once 
this is discovered, the reeducation of conduct and the modifica¬ 
tion of motives may be intelligently undertaken. 

When specific conduct is desired, first ascertain what irri¬ 
tants or distresses, what stimuli and in what combination, will 
lead effectively to this act. Having chosen one or more 
appropriate motives and applied them, the act may then be 
trained to follow upon reduced cues, upon subtle and pre¬ 
liminary signs of such distress. 

In conclusion we may reply briefly to a question that has 
been troubling the reader throughout this discussion. Are 
there then no positive pleasure-seeking tendencies? Are no 
acts pursued for their intrinsic joy, without reference to any 
distress relieved by them? The answer is emphatically: “No." 
Joy is relief from threatened calamity. Exultation is de¬ 
liverance from defeat. Mirth is escape from suspended 
tension. Happiness is freedom from irritants. As for love, it 
was long ago defined as that which “casteth out all fear.” 

Human beings have impulses, certainly. But impulses are 
not generated in the void; they have their causes, their stimuli; 
and these stimuli are disturbances, distresses, irritants. We 
may act without expressly recognizing the irritant that prompts 
us. We often act, and derive pleasure in the doing, on the 
basis of irritants so subtle or so complex that their nature 
may not easily be discovered. Acts that give “esthetic pleas¬ 
ure” belong in this class. The precise nature of the simple 
sensory or perceptual distresses to which esthetic objects min¬ 
ister can often not be indicated. Often mere inactivity on the 
part of a well-developed structure or function is a distress 
which activity relieves. 

We also act on occasion with clearly stated or imaged pic¬ 
tures of the nature and outcome of the act, or with some dis¬ 
tinct representation of the change to be produced by it. We 
may in the meantime know that at the end pleasure will accrue. 
But such a plan should not be confused with the motive. In 
fact the very picturing of a pleasure that one does not yet 
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have declares a lack, a want, a need, and hence a form of 
•distress. It is this distress that leads to the act, not the 
non-existent pleasure, and not the plan of the act which is 
formulated. 


PROBLEMS 

1. Consult standard texts of general psychology to see how they 
define an instinct, or an instinctive act. 

2. Consider the lists of “human instincts” given by these books. 
How do they impress you? 

3. Cite physical examples of the tendency of a system or struc¬ 
ture to revert to a condition of symmetry or equilibrium after 
disturbance. 

4. Just what is meant by the statement that “the actual physics 
of the reflex is still obscure”? 

5. Find examples in general reading or conversation to show 
the loose way in which the terms “instinct” and “instinctive” are 
used. 

6. Would “instincts of greed, envy, jealousy, collecting and 
fighting” appear in creatures bom into a world where every com¬ 
modity was present in superabundance and could be secured by any 
person at the mere expression of a wish? How does your answer 
bear on the concept of instinct? 

7. Enumerate several other “bodily distresses” not listed in the 
text, that serve as stimuli until action eliminates them. 

8. What distresses may an economics teacher use m motivating 
students of that subject? A teacher of history? Of psychology’ 

9. Cite some case in your own experience in which the motive 
of behavior was some insult to the self. Some case in which the 
motive might be said to be “unconscious.” 

10. Find in the literature descriptions of introvert and extrovert 
behavior. How easily can you observe such differences in the 
behavior of children? HoW easily can you classify your friends as 
introvert or extrovert? 
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CHAPTER VI 

THE QUALITY OF THE ORGANISM; THE LEARNER 

The analysis of human traits. Among the foundation topics 
we have now considered the nature of learning, the character 
and operation of motives, and the fact and importance of 
scope or control in all activity. Equally fundamental for edu¬ 
cation are the facts of individual differences. The traits or 
characteristics of the individual learner will have much to do 
in determining the direction and the method of education. 
The traits of the learner will vary with such factors as age 
or maturity, previous learning, constitutional or hereditary 
differences. The planning and conduct of instruction should 
very early take account of the individual traits and aptitudes, 
interests and dispositions, which the learner brings into the 
situation. 

Accurate discussion of the learner requires some measure¬ 
ment of his characteristics. The traits of a human being are 
not different bits which fit together to make him. We might 
without great error speak of a creature as composed of oxygen, 
carbon, and other substances. Or we might reasonably de¬ 
scribe it as composed of eyes, arms, legs and other organs. 
But even such statements would be misleading. We should 
have left out that very important factor, the form or organiza¬ 
tion, the pattern, without which the total would not even be a 
living thing. 

In the case of psychological traits the difficulty is even 
greater. Many such traits must be thought of as features of 
the whole person, just as physical traits like shape, vitality 
and age are traits of the organism. They are not parts of the 
individual, but functions or attributes of the whole. Especially 
they are functions of the individual in action. 
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Individuals do differ from one another in numerous ways. 
We can often give names to these differences, classify and 
measure them, without knowing much about what the traits 
actually are, or on just what they depend. In this way men 
measure electricity, time, and perhaps even beauty, without 
being able to say much more about them than the measure¬ 
ments reveal. Nevertheless it is a great advantage to be able 
to describe as well as to measure any trait that we wish to 
talk about. 

In the present state of our knowledge it is often safest to 
state precisely what was measured and how the measurement 
was made, in ways that will enable others to repeat the 
observations. Whatever was measured may, for the time 
being, be considered the “trait.” When a man stands erect on 
the floor, we can measure the distance from the floor to the 
top of his head, and call this his “standing height” or “stature.” 
This enables others to identify and to repeat our measures, no 
matter how puzzled philosophers may be about the exact 
nature of “extension in space.” 

For convenience, single terms such as grip, lung capacity, 
tapping rate, and the like may be used to indicate briefly the 
nature of the measurements made. In psychology the names 
of various “tests” are often used in the same way. To under¬ 
stand them fully one must be familiar with the methods and 
instruments of “mental measurement.” 

For example the rate at which an individual can perform 
the substitution test shown on page 19 might be called a 
trait—such as “substitution.” It would of course be important 
to know just which of many substitution tests was used, and 
what the conditions of the test were. But this is true in all 
kinds of measurement. 

The number of digits (such as 4-7-2-6-3) which a person 
can repeat immediately after hearing them spoken before him 
at a specified rate might be called a trait—such as “digit 
span.” The speed or accuracy with which he can cancel from 
a certain printed page all of the “A’s” might be called a trait— 
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such as “cancellation ability,” or still more accurately, “ability 
to cancel A’s.” 

Performances similar in general character, such as all kinds 
of cancellation, or a great variety of substitution tasks, or a 
number of span achievements, might be referred to by group 
names, such as sensori-motor reaction, code learning, or 
memory span. The problem of discovering just which per¬ 
formances may justly be grouped in this way, under single 
names, is a complex one, and it is the chief occupation of one 
branch of “differential” psychology. It often involves elaborate 
statistical methods. 

As a starting point, it is enough to see that nearly any act 
can be measured in some respect, such as speed, accuracy, or 
quality, using whatever units are available in each case. But 
this would result in a hodgepodge of measures, some in terms 
of seconds, others in number of errors, others in inches, or 
pounds or points of merit, or what not. 

The comparison of different measures. Any respect in 
which people differ may therefore be called a “trait,” and it 
is often desirable to compare traits with one another, to study 
the individual’s ability in different traits. Since the “raw 
measures” of these different traits may be in different units 
(height in inches, substitution learning in seconds, and so on) 
comparison can be made only after the different measures 
have been given some comparable basis. 

Many different ways of finding comparable units for differ¬ 
ent traits are available. The most accurate methods require 
that a large number of individuals, of the same age, or class, 
be measured in each trait. Then all the individuals may be 
ranked in order of ability in each trait. Each individual will 
thus be given a certain rank or “standing” in each trait. Com¬ 
parison of these ranks will show whether any given individual 
stands higher in some traits than in others. 

Statistical methods make it possible to state differences of 
standing or rank in still more precise ways. Thus the middle 
or average individual of the group may be taken as a standard, 
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and it may be shown how far any given person falls below or 
exceeds this standard. 

A less precise method is much used in educational psy¬ 
chology. This resembles methods of measuring distance, rain¬ 
fall, and the like in early times, before exact instrumentsUiad 
been invented, and when everybody traveled in much the 
same way, at a rate determined largely by his ov/n physical 
energy. It was then common to describe a distance as “so 
many days’ travel” or “so many minutes’ walking.” Rainfall 
would be described by the number of days and nights the 
downpour continued. 

Such measures or descriptions involve the assumption that 
some process is going on at a fairly uniform rate, such as walk¬ 
ing or raining. In the case of human traits the “rate of 
growth” has been found to serve such a purpose, and to con¬ 
stitute a useful, even if not a precise basis for the comparison 
of different traits and different people, at least during the 
period of growth. 

Suppose that numbers of children of different ages have 
been measured in some trait, and we find that the trait in¬ 
creases in a definite way with advancing age. If other traits 
also behave in this way wc can compare an individual’s stand¬ 
ing in two or more traits, even such diverse traits as stature 
and learning ability. 

In the following table are given actual results of this kind. 
The average height of boys, from age 8 to 18, is given in centi¬ 
meters. Their scores in a substitution test, for the same ages, 
are given in items done in a fixed time. These are averages 
of large numbers of boys at each age. 


Trait J 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 1 

18 

Stature 

121 

126 

131 

135 


146 

152 

158 

164 

168 

171 

Substitution 

12 

15 

17 

18 

21 

23 

24 

25 

26 

27 

28 
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On the basis of such data it is possible to compare different 
traits in the following way. Suppose that a given boy, John, 
is 158 centimeters tall and makes a substitution score of 18 
items. With these measures in mind we now refer to the table 
of standards or “norms.” John has the stature of a 15-year- 
old boy (158 cm.); he makes the substitution score of an 11- 
year-old boy (18 items). Developmentally John is more ad¬ 
vanced in stature than in substitution; he may be said to 
have developmental ages of 15 and 11 years in these two re¬ 
spects or traits. 

All the methods we have referred to require that large num¬ 
bers of comparable individuals be measured before much is 
said about the traits of any one. In the last case, the method 
of developmental age units, it is necessary to have examined 
large numbers of growing individuals, at a great many different 
ages or stages of development. 

This method is very instructive. It calls for a careful study 
of children throughout the usual ages of school attendance; it 
results in a considerable knowledge of the general laws of 
mental development. Traits are thus conceived as the result 
of growth (maturation) and training (learning). The use and 
understanding of the method requires some previous knowledge 
of the laws of mental development. Before proceeding further 
with our account of the quality of the organism we shall give a 
brief survey of some of the facts and laws of growth. 

Changes that occur in development. In the development of 
the human being, from the beginning to the end, changes of 
many kinds take place. Heredity and experience, working 
always together, may be said to be responsible for these 
changes. By heredity we mean all those influences that are 
present in the germ cells which, by combination, produce the 
individual. Experience represents the interaction of the indi¬ 
vidual with his environment, or of some parts of the individual 
with the environment of those parts. Such changes, when due 
to heredity plus innumerable and subtle environmental factors 
of the nature of which we know little, are called maturation. 
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In addition to these changes there are those due to training; 
these represent the cooperation of heredity with environmental 
factors the nature of which we can more readily know and 
measure. 

The chief varieties of change observed in development 1 are 
the following: 

(a) Changes in magnitude: Organs increase in size, and vari¬ 
ous functions increase in power. Changes in the opposite 
direction also occur—organs or functions decrease in mag¬ 
nitude. Up to a certain point for example the individual 
increases in weight; beyond this maximum he may then 
gradually decrease in weight. Both these changes are parts 
of development. 

(i>) Changes in pattern and proportion: Organs, powers and 
interests once prominent become less conspicuous, while 
others become emphasized. The photograph of an adult 
by no means looks just like the enlarged photograph of a 
child. This is as true of the mind as of the body. 

(c) Loss of structures and functions: From time to time fea¬ 
tures that were at first useful are discarded. Thus the milk 
teeth are displaced by more permanent ones, but these in 
turn also disappear. “Baby talk” lapses long before “for¬ 
eign languages” are acquired. 

(d) Acquisition of new features: Among physical traits the 
beard and the wisdom teeth will serve as examples. Inter¬ 
est in drawing, in science, and in vocational activities show 
the same thing. 

(e) Integration or organization: The various powers, interests, 
and activities become more and more bound together into 
an intimate unity, which comes to be the individual’s 
“self” or “personality.” 

if) Disintegration and decay: The decline in all these respects 
which comes with “old age” is also a part of development. 

Laws of development. 1. The effectiveness of training 
varies with the level already reached by maturation. Ability 
to make the movements and coordinations called for in walk¬ 
ing, in climbing stairs, in writing, and the like, mature in the 

1 For a detailed account of the course of human development see H. 
L. Hollingworth, Mental Growth and Decline (D. Appleton & Co., 
1927). 
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growing child only by a certain age. The age varies somewhat 
with the child, but the growth depends upon changes in the 
organism, upon incidental activity and a complex set of fac¬ 
tors that do not require special exercise in the acts themselves. 
If children are taught to walk, to climb or to write before this 
level of maturation is reached, some progress may be made. 
But at a later time, when maturation is more advanced, a 
much shorter period of training will be just as effective. 
Training undertaken before the proper level of maturation is 
reached may therefore result in wasted effort and may even be 
wholly useless. 

2. Development moves gradually, rather than by leaps and 
bounds. In Chapter VII we show several curves of learning 
ability as related to age. Nowhere in these curves are there 
sudden changes; the progress is continuous and reasonably 
steady. Curves showing growth in other abilities, and in such 
physical traits as height, weight, strength show the same 
smooth progress. Slight irregularities in the growth of any 
single individual may be expected, for all living activities show 
a certain variability. But the notion that development 
“leaps” or “spurts” at certain crucial points in the life career 
is not borne out by measurement. When leaping development 
appears to happen, it is usually the case that only the mani¬ 
festation or expression is sudden; the underlying growth has 
been continuous. Children do, for example, suddenly require 
new shoes, and larger sizes. But the feet do not increase in 
size with this suddenness. 

3. Different traits develop at different rates, and reach their 
maximum at different times. Physical traits afford familiar 
examples, but the same rule applies to mental abilities. Thus 
the size of the skull increases rapidly from the beginning and 
by the time the child is 7 years old the skull will have attained 
about 95% of its maximum size. If we let the condition at 18 
years of age represent “maturity,” we find that at the age of 
10 years the average child has reached the following per¬ 
centages of his mature status in various traits: 
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Per Cent of 

Trait 18-Year Status 

Strength of grip. 37 

Weight of the body. 48 

Sensitiveness to pain. 65 

Stature (standing). 78 

Rate of tapping . 82 

Size of skull. 96 


A child is therefore, at any given age, “more mature” in 
some things than in others. Since the effectiveness of training 
depends in part on the level of maturity, it will be seen that 
an intimate acquaintance with the facts of developmental 
psychology will be of great use to any educator, whether 
teacher or administrator. 

4. Development commonly proceeds at the pace at which 
it starts. This is true of separate organs and functions. It 
is also true of the general rate of development of the individual 
as a whole. And it is as true of mental as of physical traits. 
Individuals who are destined to be superior or inferior show 
these traits at the earliest ages at which they can be measured, 
and on the whole they continue to develop at the pace shown 
in their earlier life. 

Not only do superior organisms show their superiority in 
the earliest stages of their career; they also on the whole con¬ 
tinue to develop for a longer period of time. The result of 
further development is therefore constantly to magnify the 
differences which were there in the beginning. The following 
sets of curves show these facts in the case of height and in¬ 
telligence. In the first set 2 are shown the changes in height 
for the same boys and girls, measured at different points in 
their development. In the second set of curves 3 are shown 


2 From Baldwin and Stecher, “The Mental Growth Curve of Normal 
and Superior Children,” University of Iowa Studies in Child Welfare, 
II, No. 1. 

3 From F. Kuhlmann, “The Results of Repeated Mental Examina¬ 
tions of 639 Feebleminded over a Period of Ten Years,” Journal of 
Applied Psychology, September, 1921. 
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similar results from the repeated mental measurement of indi¬ 
viduals ranging in intelligence from idiots to border-line de¬ 
gree of normality. In the third set is given the generalized 


GROWTH CURVES IN HEIGHT 
i-BOYS *-GIRLS -NORMS 



Fig. 5.—Curves of Growth. 

The age norms or averages are shown by the broken lino Children 
who are shorter than average, at 6 and 7 years, continue to be shorter 
and those who are taller continue to be taller, throughout the course 
of growth. (From Baldwin and Stecher, University of Iowa Studies m 
Child Welfare, II, No. 1, 1922. Reproduced by permission.) 

picture of the results of many such measurements in the case 
of children of different degrees of mental ability. 

5. Correlation rather than compensation is the develop¬ 
mental rule. One of the most striking outcomes of the meas¬ 
urement of human abilities confirms the ancient rule—“To 
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Fio. 6. The Growth in Mental Age of Groups of Individuals of 
Different Intelligence Levels, as Shown by Re-tests at Varying 
Intervals Over a Period of Ten Years. (Adapted from Kuhlmann.) 



Fig 7—Curves of Mental Growth. 

Showing the observed differences in (a) initial status; ( b ) develop¬ 
mental pace; (c) period of growth; and (rf) final limits of attainment 
in the ease of individuals who are superior, average, and inferior in 
intelligence. 
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him that hath shall be given.” On the whole, organisms that 
are well endowed in one respect are also well endowed in 
others. Taking them as a group, children who are brighter 
are also taller and heavier, age for age, than those who are 
less bright. Even “good looks,” as judged by people who do 
not know the individuals, go along with good mental ability, 
as measured by tests and by school achievement. 

It is true that the brightest child in the class is likely to 
be among the smaller ones; but this is because he is also likely 
to be younger than the others. It is also true that there are 
many exceptions to the rule, and that the correlation is far 
from perfect. This is because the degree of each trait depends 
upon so many different factors. To choose a rough example, 
the stature of one parent and the intelligence of the other may 
dominate in the make-up of the child, and this complicates 
things. Nevertheless, when numbers of cases are taken, the 
general law is shown clearly. 

The detailed evidence for this general rule, and the qualifi¬ 
cations that must be made with respect to it, cannot be under¬ 
taken here. Again the interested reader must be referred to 
the wealth of material to be found in the science of differential 
psychology, the study of wdiich should be part of the further 
training of students of educational psychology. 

Psychographs of three pupils. Having seen briefly how 
mental traits may be measured and compared, and having 
considered some of the important laws of mental development, 
we are ready for a study of some individual pupils. Each of 
these pupils was measured in a variety of abilities, which are 
indicated by the names along the base-line of the charts or 
psychographs here given. Without describing each of the traits 
or “tests,” we may indicate the way in which they are ar¬ 
ranged on the graph. 

On the left are placed rather simple physical and motor ac¬ 
tivities, such as strength of grip in the hand, rate of tapping 
with the hand, and target hitting (coordination). Then come 
various activities in the handling of forms (Seguin form 
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board), the discrimination of figures (cancellation), which we 
may call sensori-motor activities; then come simple tests of 
learning and of the use of facts already learned (substitution, 
word building, completion tests); finally come acts calling for 
quite new learning, and for the use of materials that are very 



Fic. 8. —Psyciiograph of Boy A (15 Years) . 


symbolic—words, logical relations, printed and complicated 
directions. 

On the vertical axis at the left are shown the units of meas¬ 
urement, and we shall use units of developmental age. Across 
each column, above the trait named, we draw a short heavy 
line that shows the ability of the pupil in that trait—his 
mental age or developmental age in that trait. Study of these 
three graphs is very instructive for educational psychology. 
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Look first at the graph for boy A. He is a “normal” or 
average boy. His actual age is 15 years. But he is not 
exactly 15 years in any of the things measured. He varies 
about the 15-year level, being below in some things and above 
in others, of those measured. Some of these variations are 
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Fig. 9—Psychogbsph of Boy B (18 Yews) 


due to inaccuracies in the measurements; some of them are 
due to the fact chat this is the way average boys arc built. 
They are better in some things than in others, but on the 
whole they vary about a certain level, which is the average of 
all their abilities. The average ability age of this boy, the 
average of all his separate measures, is just about 15 years, 
and since this is also his actual age, we call him a normal boy. 
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The lines showing his various abilities march across the chart 
in a horizontal fashion. 

Compared with this, boy B is a striking contrast. He is 
actually 18 years old. In the abilities shown at the left of the 
graph he is close to normal, although even here his measures 
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Fig. 10. —Psychograph of Boy C (8 Years). 


fall below, rather than above the 18-year level. And as we 
go across the graph, to the more and more complex and “sym¬ 
bolic” activities, his abilities fall lower and lower. In general 
the measures march downward as they go across the graph. 
But the average of all these measures is also just about 15 
years, as was the case with the first boy. The two boys have 
the same developmental or ability age, but one of them at- 
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tained this when he was 15, the other only when he was 18 
years of age. 

Boy C also has an average ability of about 15 years. But 
what a different picture he presents; what a different mind he 
has! Actually he is only 8 years old. In the traits shown on 
the left half of the chart he is close to this age in ability. As 
we go across the graph to the more complex and symbolic 
activities, this boy climbs higher and higher on the scale; in 
some of these he has already reached the ability expected of 
average 18-year-olds. 

All of these boys have the same average ability, the same 
ability age or performance age. But one is 8, one 15, and one 
18 years old. If we divide the performance age of each by 
his actual age we get quotients which are 1.72, 1.00 and .83. 
On the basis of 100, these become 172, 100 and 83, and they 
may be called performance or ability quotients. When such 
quotients are based only on performances of the symbolic or 
mental sort they are called “intelligence quotients.” Such 
quotients may be secured from an array of single tests, such 
as those used here, or they may be secured through various 
scales, made up of a miscellaneous list of performances which 
give at the end only a net result. 

If the reader will now turn to the graph on page 177 which 
shows the distribution of human traits, he will be able to see 
the frequency with which people of these various degrees of 
ability occur in the total population. The units on the base¬ 
line of that graph may now be taken to represent “ability 
quotients.” 

The boy with the quotient of 100 would stand just in the 
middle of the total group, and about half of the population 
would be very much like him in general ability. The boy with 
the quotient of 83 would be so low in the scale that only about 
10 per cent of the population would have less ability than he. 
As for the boy with the quotient of 172, his ability is so ex¬ 
ceptional that no good provision has been made for him on 
the graph. He would be among those in the extreme upper 
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end of the graph, which really extends upward to about 200, 
which is about the highest quotient that has ever been found. 
Such a boy would be “one in a thousand,” or even more rare 
than this. 

The pattern of mental ability. These three boys represent 
typical ways in which the pupils in any class may vary, in 
that which we call brightness. But it is important to know 
that brightness and dullness are not simply the presence or 
absence of some one thing. The dull individual is one who 
has difficulty in working with symbols, who has difficulties in 
learning, does not respond readily to reduced cues. The bright 
individuals are those who are especially apt in doing these 
things. 

But the pupil who is dull is not likely to be normal in every 
other respect. Instead, brightness or dullness reflects a certain 
quality of the organism, and this quality is shown in most of 
the traits of the individual. But it appears to different degrees 
in different traits. The graphs of the three boys show the 
pattern of this variation. 

In physical, structural and motor respects both the dull and 
the bright are more like the normal than they are in mental 
ability. But even here the bright arc somewhat superior, the 
dull somewhat below the norm. In sensory and simple per¬ 
ceptual processes the differences are greater still. And the 
more functional the activity is, the more complex, and the 
more it requires symbolism and cue reduction or learning, the 
greater the differences become. 

One result of this is that pupils are more nearly alike in 
some things than in others. They are more nearly alike in 
height than in weight or strength; they are less alike in work¬ 
ing directly with objects, in using their hands in simple acts 
of skill; still less alike in sensori-motor activities such as typ¬ 
ing; and so on, until in activities requiring a high degree of 
skill in the use and understanding of symbols (such as algebra, 
reading for comprehension) the differences between them be¬ 
come so great that even casual observation reveals them. All 
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of these things are true even when the pupils are of the same 
sex, age, race, etc. 

These facts result in many practical difficulties for teaching 
and administration. Pupils who are enough alike at a given 
age to get along well together in manual training, in drawing, 
penmanship and athletics, will begin to differ widely when 
they undertake activities involving the simple and rote use of 
symbols, such as words, numbers, arithmetical signs. They 
will differ so widely that many of them cannot even undertake 
the assignments that others handle with ease. When composi¬ 
tion, geography, grammar and similar subjects are undertaken, 
with the necessity, not only of using symbols in a rote fashion, 
but also of understanding them, a new adjustment or grouping 
of pupils must be made. Such adjustments and changes of 
placement or assignment will become more and more notice¬ 
able the farther the pupil goes along the school route. The 
problem of teaching becomes increasingly acute. 

On the one hand these facts have led to many kinds of 
“special education.” On the other hand they have led to the 
introduction of educational and vocational guidance as an im¬ 
portant part of the work of the school, along with teaching 
and administration. 

Mental patterns and general level of ability. Some of the 
general facts of mental pattern are shown by comparison of 
groups of normal, dull and bright individuals in traits of a 
more specific kind. The results confirm those shown here in 
the analysis of the individual pattern. Thus Norsworthv * 
determined the percentage of individuals in a mentally defi¬ 
cient group who reached the median ability of a control or 
normal group. If the groups were equal, just 50 per cent 
would be the figure. The actual figure was always less than 
this (showing the general organic inferiority), but the figures 
varied considerably with the trait measured (showing a definite 
pattern in the inferiority). The results were as follows: 

4 N. Norsworthy, “Psychology of Mentally Deficient Children,” Ar¬ 
chives of Psychology, No 1. See also Hoilingworth, op. cU, Ch. vi. 
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Per Cent of Men¬ 
tal Defectives Who 
Attained the Normal 
Trait Measured Median in That Trait 

Per cent necessary to be equal to normal. 50 

Pulse rate . 49 

Height. 45 

Weight . 44 

Discrimination of weights. 18 

Genus-species association test. 9 

Canceling A’s from a page of print. 9 

Part-whole association test. 9 

Memory for unrelated words. 6 

Memory for related words. 5 

Naming opposites of words. 0 


The inferiority of the defectives is general, but it is not 
equal in different directions. In some respects they are more 
defective than in others. They are most nearly normal in the 
structural and sensory measurements. 

In a somewhat similar way we may compare the measure¬ 
ments of a group of intellectually bright children with those 
of a group with average intelligence. 5 The difference here we 
may express as a percentage of superiority. The difference in 


Per Cent by 
Which the Gifted 
Trait Measured Excel the Average 

Per cent necessary if both groups are equal. 0.0 

Sensory musical capacity. 0.0 

Circumference of head. 1-7 

Standing height. 4.0 

Strength of grip. 6.8 

Foot-pounds jump. 6.8 

Weight . 15.6 

Reading, understanding paragraphs. 43.4 

Intelligence quotient. 50.0 

Arithmetic computation. 76.0 

Spelling at dictation. 176.0 

Arithmetic reasoning. 1S4.0 

Vocabulary, word meaning. 213 0 


0 L. S. Hollingworth. Gifted Chddrcn (Macmillan Co., 1926). 
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actual units is divided by the average of the normal group in 
arriving at this figure. 

The superiorities of the bright range here from just no 
superiority (musical tests) to a score three times as high 
(vocabulary, plus 213 per cent) as that of the normal. But 
the net intelligence quotient shows a superiority of 50 per cent. 
There is then a general tendency to superiority; but the 
superiority is patterned; it is greater in some respects than 
in others. 

It is also instructive to compare in this way two groups, 
both of which are distinctly superior to the average in general 
ability. In this case 8 there are 20 children, of the same age, 
sex and race, and working in the same school, in each of two 
groups. One group contains children with intelligence quo¬ 
tients averaging 146, ranging from 139 to 156. The other 
group contains children "with quotients averaging 165, ranging 
from 152 to 183. Both groups are very superior, but one is 
superior to the other. 

During observation and measurement over a period of three 
years these two groups showed progress in various types of 
school work as shown by standard measures of school achieve¬ 
ment. Both groups advanced more rapidly than a normal 
group. But the very high group advanced more rapidly than 
the high group, and the difference showed itself more markedly 
in some kinds of work than in other kinds. What were the 
kinds of activity that thus served to separate or distinguish 
the very bright from the bright? 

In the following table the results are shown, the measure 
being the number of months of study saved by the very bright 
in reaching the highest achievement of the bright group. The 
greater the saving, the greater the difference in ability between 
the two groups. 


6 L. S. Hollingworth and M. V. Cobb, “Children Clustering at 165 
I.Q. and Children Clustering at 146 I.Q. Compared for Three Years in 
Achievement,” National Society for the Study of Education, Twenty- 
seventh Yearbook, 1928, Part II. 
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Time Saved by the 165 I.Q. Group as Compared with the 146 
I.Q. Group in Attaining a Given Level of Achievement 

Months Saved by 


Process Tested * Higher Group 

Word Meaning (Stanford Achievement, No. 3).. 16.0 

Paragraph Meaning (Stan. Ach. 1). 15.0 

Sentence Meaning (Stan. Ach. 2). 14.5 

Nature Study and Science (Stan. Ach. 6). 14.5 

Understanding Paragraphs (Thorndike-McCall)... 13.5 

Addition of Fractions (Monroe Diagnostic Test, 9). 13.5 

Long Division (Mon. Diag. 6). 13.0 

Multiplication, Whole Numbers (Mon. Diag. 8).. 13.0 

Spelling from Dictation (Stan. Ach. 9). 12.5 

Language Usage (Stan. Ach. 8). 11.0 

History and Literature (Stan. Ach. 7). 9.0 

Long Division (Mon. Diag. 11). 9.0 

Subtraction, Whole Numbers (Mon. Diag. 2). 9.0 

Division of Fractions (Mon. Diag. 16). 9.0 

Subtraction of Fractions (Mon. Diag. 13). 9.0 

Speed in Silent Reading (Ayres-Burgess). 8.5 

Arithmetic Computation (Stan. Ach. 4). 7.5 

Multiplication, Whole Numbers (Mon. Diag. 10).. 7.5 

Arithmetic Reasoning (Stan. Ach. 5). 7.0 

Multiplication, Whole Numbers (Mon. Diag. 3;... 7.0 

Addition of Fractions (Mon. Diag. 12). 6.5 

Subtraction, Whole Numbers (Mon. Diag. 9). 6.5 

Division of Decimals (Mon. Diag. 19). 6.0 

Short Division (Mon. Diag. 4). 6.0 

Multiplication of Decimals (Mon. Diag. 18). 5.0 

Multiplication of Fractions (Mon. Diag. 14). 5.0 

Division of Decimals (Mon. Diag. 17). 4.0 

Division of Decimals (Mon. Diag. 20). 4.0 

Multiplication of Decimals (Mon. Diag. 20). 3.5 

Addition of Whole Numbers (Mon. Diag. 7). 3.0 

Addition of Whole Numbers (Mon. Diag. 1). 0.5 

Addition of Whole Numbers (Mon. Diag. 5). 0.0 


* The notations in parenthesis identify the precise test used, usually one of 
the Stanford Achievement Test sene* or the Monroe Diagnostic Tests series. 
Fuller explanations of the nature of such tests will be found in a later chapter 
(Oh xiv) but it is not necessarj to know the nature of the test in detail to under¬ 
stand the meaning of this table of results. 
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Not only is there a pattern of ability that distinguishes dull 
from normal, and normal from bright; pattern differences are 
also seen between the very bright and the bright. In some of 
these school activities the very bright gain less than half a 
year over the bright; these are the straight computation proc¬ 
esses involving mainly whole numbers and decimals. In some 
activities, on the other hand, the very bright gam a year or 
more as compared with the bright; these are mainly processes 
involving the use and understanding of verbal symbols. Be¬ 
tween these two extremes fall the computations involving frac¬ 
tions, arithmetic reasoning, and computations in which rote 
associations are combined with various other sorts of complex 
habits. 

Some activities, that is, serve better to differentiate the very 
bright. For activities such as these an added increment of 
intelligence, over and above the high intelligence of the bright 
group, counts demonstrably. For those processes that do not 
so effectually differentiate the two groups we may conclude 
that beyond a certain point, represented by the intelligence of 
the bright group, added increments of brightness need not 
make significant differences in performance. 

For every general level of ability, therefore, there may be 
said to be a characteristic pattern of ability. And for every" 
individual there is also his or her particular pattern or 
make-up, approximating but deviating individually from the 
ty-pical pattern of his or her general level. This only serves 
to emphasize the importance of the individual study- of the 
learner. 

Vocational and educational guidance. Vocational guidance 
in the strict sense can make only modest claims at present. 
The choice of a career depends on many factors that cannot 
yet be measured or predicted by the counselor. Interests; 
moral traits; social traits; capacity for enthusiasm, persistence, 
ambition, leadership, represent such traits in the pupil. 
Changes in the work of the world, in the supply of various 
kinds of trained workers, in the circumstances and resources 
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of the pupil’s family, all these also play a part. But much 
can be done in the schools by way of: 

(a) Providing information concerning the varied kinds of work 
the world affords; the conditions and fruits of success in 
them; the requirements, by way of experience and training; 
and the important personal qualifications of those entering 
each field. 

(b) Providing information concerning the make-up, the endow¬ 
ment, the pattern of aptitude and ability of the pupils 
themselves, and adapting their education as well as may 
be to these characteristics. 

A large part of the problem of vocational guidance thus 
comes to be educational guidance. What course of study shall 
each pupil be encouraged to undertake? What curriculum is 
most appropriate for each? How can the learning career bo 
planned so as to relieve the greatest amount of distress in the 
learner and in the social group of which he is a member? 

The three boys whose ability patterns we have been con¬ 
sidering all presented problems of this kind. In order to offer 
any advice at all, it was of course necessary to secure much 
more information than is represented in these graphs, informa¬ 
tion that cannot yet be measured, and some of which may not 
be very reliable. This had to do with such things as the 
interests of the boys; their work habits; their emotional and 
character traits; their present economic resources; their own 
plans and ambitions; their physical health and vigor. A brief 
consideration of the problems they presented will serve to 
illustrate the present possibilities of educational guidance. 

Boy A 

Boy A was robust, modest and cooperative. His parents were 
worried because he was having difficulty with the college prepara¬ 
tory course they insisted on his pursuing. They wished him to 
enter a prominent eastern college, then follow professional training 
for a career occupied chiefly with impersonal and abstract matters, 
such as those m which some of his uncles had succeeded. 

The boy had struggled to meet these ideals of achievement, but 
with constant failure, lie was especially interested in automobile 
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mechanics and in work with tools and concrete materials and 
projects. He had learned to do things of this kind reasonably 
well and had found satisfaction in them. 

The examination showed A to be an average boy, with an ability 
quotient of about 100, and with slightly less ability in working 
with symbols than in manual and sensori-motor activities. The 
average ability quotients of those who succeed in college training 
leading to professional careers is about 130. In such a career this 
boy would meet with constant discouragement and difficulty. Since 
both his interests and his best abilities lie in a different direction it 
seemed wise to put the facts of the analysis at his disposal and in 
the hands of his parents. 

The boy then changed to a prevocational high school and also 
continued practice in playing a band instrument in which he had 
some interest. In this new field he made good progress, was well 
liked, and was soon looking forward with enthusiasm to a career 
in building and machine construction. 

Boy B 

Boy B had a history of delinquency, insubordination and mis¬ 
chief. His main interest was m driving a truck. He had run 
away from school and succeeded in finding a job driving a delivery 
truck, which he did with reasonable skill, and to the date of exam¬ 
ination, without serious accident. 

He had been sent to private “preparatory” schools, given special 
tutors, but had shown neither interest nor success in academic 
work. His family, who occupied a conspicuous social position, 
w r ere inclined to attribute his behavior to the influence of bad 
companions and hoped that if the right tutor could be found the 
boy could still be “prepared for college.” 

The examination showed this boy to rate as low as 11 or 12 
years in abilities most closely associated with the term “intel¬ 
ligence.” But in motor, manual and physical respects he was 
more nearly up to the level of his actual age, 18 years. 

A 12-year “mentality” combined with an 18-vear “physique” is 
the picture presented by many “delinquents.” Such individuals 
are constantly led into physical escapades and acts the “nature and 
quality” of which they are unable to appreciate. 

What such a pupil most needs is training in habits of work, 
sobriety, self-respect and social consideration, coupled with very 
specific trade skill, in some useful, remunerative and “umntellectual” 
field which appeals to his interests. 
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Boy C 

Boy C was “discovered” by a discerning kindergarten teacher 
who reported him to be unusually bright. He was early examined 
by a general intelligence scale, and found to have a phenomenal 
“intelligence quotient.” He was allowed to move rapidly through 
the lower grades, and an “enriched curriculum” was provided by 
activities which he developed on his own initiative and that of 
his parents. 

From time to time he was measured in a variety of abilities, 
and his teachers informed of the outcome. He was allowed to 
depart from the “lock step” of the grades. He was soon three 
years ahead in age-grade status and studied privately geometry, 
Latin, Greek, French, German, four other languages, and astronomy. 
He was taller and heavier than the standards for his age; he did 
not care for childish plays, and in tests of manual dexterity he 
was no better than average. 

Before his twelfth year he had finished high school, and passed 
the comprehensive examinations for college admission. At 12 he 
made next to the best record among 483 candidates in a “college 
aptitude test,” the average age of his competitors being 18 years 
At 13 he scored 194 points in the Army Alpha Intelligence scale, 
the average for his age being only 47 points and the average for 
freshmen in the best colleges being but 150. 

At 15 he finished college with distinction, having also taken part 
in class exploits and battles, and extra-curricular activities, in¬ 
cluding the class play. With equal promptness he earned his 
Ph D. in abstruse subjects and entered upon an active life of 
scholarship and service m a special field of teaching and research 

The developmental basis of prediction. Educational guid¬ 
ance and prediction arc possible because abilities grow 
according to the laws of development we have briefly outlined 
in this chapter; because the course of development tends to be 
uniform; because the individual tends to maintain the pace at 
which lie starts; because the ages at which various traits ordi¬ 
narily come to maturity can be known; because individual 
learners differ from one another according to rather definite 
patterns; because human beings are more alike in their phys¬ 
ical needs and fundamental cravings than they are in ability 
to satisfy those needs; because human aptitudes are positively 
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correlated, rather than conforming to any law of compensation. 
For this reason it is no longer necessary, as was the case 


15 10 15 20 



TRIALS OF ONE MINUTE EACH 


Fig. 11.—Curves Showing the Course of Learning in a Defective 
Child, and in a Normal Child, of Equal Birthday Age. (From 
Strong.) 

with Boys A and B, to wait until maladjustment shows itself 
before taking thought for the future. Effective educational 
guidance is best illustrated in the case of Boy C, in which case 
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measurement and prediction as early as the years of kinder¬ 
garten attendance made possible the effective adjustment of 
method and curriculum to the characteristics of the learner. 

The developmental basis of prediction, and the relation of 
learning ability to the individual’s “pace” of development are 
clearly shown in two experiments, the results of which are 
here shown in the form of graphs. In the first case 7 there 
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Fic. 12. —Curies Showing the CornsE of Learning in Defectives and 
in Normal Children, of Equal Mental Age. (From Woodrow.) 


arc shown the learning curves of two children, when a definite 
act was repeated many times. The two children were of the 
same actual or “birthday” age. One of them however was so 
low in developmental age, ability age, at the time of the ex¬ 
periment, as to be called mentally defective. This condition 
is only a very low level of general ability, and is due to a very 
slow pace of development. The other child was normal for its 

7 E. K. Strong, “The Learning Curve as a Diagnostic Measure of In¬ 
telligence,” Psychological Bulletin, Vol. 14, 1917. 
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age, showing in various tests of ability the score to be ex¬ 
pected of average children of that age. 

The two curves of learning differ strikingly. In the case of 
the defective child the improvement is very halting and slow, 
and amounts to but little at the end of the training. In the 
case of the normal child the curve climbs steadily upward, and 
there is no indication that the maximum skill has been reached 
at the end of the training. 

The comparison illustrates the general rule, that ability to 
learn is closely related to the general ability of the learner, 
rather than to the number of years he has lived. 

In the second graph 8 two learning curves are also shown, 
from experiments with two groups of children. In this case 
the learners differ considerably in actual age. But in ability 
age, or developmental age, as shown by tests of proficiency, 
the two groups are equal. 

The two curves of learning are quite alike, both in rate of 
improvement and in the level reached after equal amounts of 
training. Again the fact is illustrated that it is “ability age,” 
or what is more commonly called “mental age,” on which the 
rate of learning depends. It is because of such facts as these 
that the work of the school psychologist is being put increas¬ 
ingly to good use by the teacher and by the administrator. 

The effect of education on individual differences. When 
pupils begin to study or practice any particular tiling, they 
will differ in their initial ability. What is the effect of training 
on these differences? Does education make people more alike 
or more different? If different amounts of training were given 
to different learners, the effect would depend on who was given 
the most training. Denying training to the able and supply¬ 
ing it to the inferior would tend to make all more alike. Deny¬ 
ing it to the inferior and giving it to those already more able 
would increase the differences. The psychological problem 


8 H. H. Woodrow, “Practice and Transference in Normal and Feeble¬ 
minded Children,” Journal oj Educational Psychology, February, 1916, 
and March, 1917. 
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is—what happens when people of different initial ability are 
given equal amounts of training, or equal opportunity to profit 
from practice. 

Many experiments have been made on the effect of training 
on individual differences. 9 The results vary with the process 
measured, the people studied, and other conditions. But a 
survey of all the investigations yields a very clear result. 
When the individual differences, in the beginning, are rela¬ 
tively small, equal amounts of practice either leave them un¬ 
changed or sometimes decreased. When the initial differences 
are large, the effect of equal training is to make them still 
larger. 

As we have seen, the traits in which individual differences, 
due to nature and to incidental activity, are small, are the 
simpler, more structural, sensori-motor activities, not closely 
related to what we think of as “mental ability.” The more 
“mental” the trait, the greater are the initial differences, due 
to heredity and maturation. In human life it is likely to be 
just these latter differences that are most important; and 
these are the differences which are not “equalized” by equal 
training; instead they are just the traits in which equal op¬ 
portunity makes people more different than ever from one 
another. 

We may think of the individual differences among the mem¬ 
bers of a group as a trait of the group—namely, its diversity. 
The effect of training is to enhance what is already there. If 
little diversity is present, training emphasizes this similarity; 
if great, diversity is present, equal training makes this diversity 
greater than ever. 

Uninformed educators who idealistically contend that “There 
are no dull pupils in our schools”; “Different opportunity alone 
is what makes differences in men”; “It is up to the teacher to 


8 A useful summary of 40 such investigations will be found in a paper 
by J. Peterson and M. C. Barlow, “The Effects of Practice on Individ¬ 
ual Differences,” National Society for the Study of Education, Twenty- 
seventh Yearbook, 1928, Part II. 
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see that all her pupils are brought up to normal before they 
leave her class”; ought speedily to become acquainted with the 
facts of individual differences, the laws of development, the 
relation of learning ability to general intelligence, and the 
effects of training on human diversities. 

PROBLEMS 

1. Mention several psychological “traits” that are clearly aspects 
of the whole person. 

2. Mention traits that might even be said always to involve two 
or more persons. 

3. What criticisms might be offered of the concept of “mental 
age” or “developmental age”? 

4. Illustrate each of the types of developmental change, using 
mental characteristics as your material. 

5. Find further concrete examples or illustrations of each of 
the five basic laws of development. 

6. Find tables of results showing the correlation of traits among 
individuals by means of numerical coefficients of correlation, and 
discover from books on statistics or mental and educational meas¬ 
urement just what these figures mean. 

7. If materials are available, a number of tests with standard 
norms may be given by the group method, after which each student 
may draw his own profile so far as revealed by the tests used. 
Correlations may also be made, if the instructor thinks this would 
be instructive. 

8. A study of the relative variability of the members of the 
class in several traits or measures, such as stature, weight, intel¬ 
ligence score, points of college credit, will afford an instructive 
exercise. Use Pearson coefficients of variation or some similar 
percentile figure. 

9. Read some book on vocational guidance and report to the 
class what methods are now in use in schools 

10. What practical differences does it make whether education 
makes people more alike or more different? 
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PART II 

TECHNIQUES OF INSTRUCTION 




CHAPTER VII 

THE PSYCHOLOGY OF TEACHING 

The guidance of learning. Learning may run its course 
without conscious guidance or plan; daily experience will re¬ 
sult in cue reduction, and those capable of learning will come 
to face the future in the light of what the past has done. We 
may distinguish between learning and education; education 
will be a term for the planned and organized guidance of 
learning. The engineer of such guidance we may call simply 
the teacher. Teaching is a subtle art, although its underlying 
basis is simple enough—it follows directly from the psychology 
of learning. Let us consider what the work of the teacher is, 
and how it may most effectively be conducted. 

The teacher is first of all interested in certain acts. Some 
behavior is preferred to other behavior; acts of a certain sort 
have a premium; they are “desired” by the pupil, by society, 
or approved by authority or tradition. It is the w r ork of the 
teacher first to know what these approved responses are, and, 
by teaching, to help produce acts of this kind more expedi¬ 
tiously, certainly, and frequently than they would naturally 
occur, if the pupil were left “uneducated." 

Furthermore, it will not be expected that such acts shall 
occur “out of the blue sky,” uncaused, or without reference to 
what goes before them. Each desired act will be in response 
to some general situation, and in the case of learned acts, it 
will be aroused by some feature, detail or cue, in that situation, 
acting now as it has acted in other contexts or occasions. 

Typical items of instruction. To be concrete and specific, 
let us here list a number of samples of such desired acts, 
showing in the case of each the particular cue or stimulus 
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which is expected to be capable of producing it. 
desirable that— 


Drivers of motor cars be ca¬ 
pable of applying the brake 
promptly 

Children of a given age be able 
to write their names legibly 

Adults be able and ready to 
spell words correctly 

Citizens be capable of acting ac¬ 
cording to instructions 

Clerks be prepared to know the 
product of two numbers 

Human beings be disposed to 
act politely rather than with 
savage outbursts 

People respond by effective at¬ 
tack and adjustment, not by 
crying, deceit or collapse 


Thus it is 


In response to a signal such as 
that of the traffic officer, or 
a red light 

In response to a verbal request 
to do so 

When it is necessary to write 
them 

When these are presented in the 
form of a telegram 

Without first having to count 
things up on their fingers 

When in a social situation 


When confronted by a difficulty, 
a temptation, or a danger 


We may briefly express such things in terms of our diagram 
of the learning process in the following way. Certain terminal 


r 



L 


T.-THE 

DESIRED 

ACT 


I 

I 


| D.-THE | 
j CUE OR j 
L DETAIL j 


Fig. 13.—The Result of Learninc. 


acts T are to be aroused by certain details D present in a 
given situation, with reasonable certainty and promptness. 

Enriching the pupil’s experience. By definition, D is a 
detail or cue which would not have led, natively or originally, 
to such a particular act as T. The teacher’s next concern, 
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therefore, is to discover just what life experiences, what situa¬ 
tions, backgrounds or contexts, what motives or influences, will 
produce acts of this kind. These, as we have seen, will often 
be complex and time-consuming experiences. Thus the rat, 
at first, can be made to go from one end of the maze to the 
other only by putting it in the maze when it is hungry, placing 
food at the goal, withdrawing other distractions, and per¬ 
mitting the animal to engage in that frantic and “wasteful” 
scampering which characterizes its first successful trip. And 
in this background or first experience there must be imbedded 
some cue of the sort which is expected, in later life, to act 
directly and promptly in producing the desired act without 
wasteful fumbling. 

The pupil must therefore be provided with such an adequate 
background, either directly, or in some vicarious way, as 
through speech, reading, picture, or observation of others. In 
the teaching of history, for example, this must be done by 
some concrete introduction to human institutions, through 
visits to museums, to battlefields and monuments, through 
films and pictures, and through social enterprises and inven¬ 
tions undertaken by the pupils themselves. 

In geography, again, it must be done by some sort of “en¬ 
riched experience,” such as travel, collections, conversation 
with foreigners, drawing maps of the school grounds, investi¬ 
gating the topography, the resources, the industries, of the 
local neighborhood. 

In the teaching of civics such background may be found in 
the social activities of the pupils themselves, in their mutual 
relations on the playground, in organizations for their own 
management, in the observation of local elections and civic 
enterprises, in planning a budget for some undertaking of their 
own, in the election of their own leaders and representatives 
on the school council, and so on. 

The chief problem here is that of making sure that these 
vital and concrete experiences are such as will ultimately lead 
to those acts, experiences, judgments, feelings or attitudes 
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which are the desired ones—the ones that, in later situations, 
are expected to be touched off by slight details of these earlier 
backgrounds. If the outcome of these experiences is wrong, 
then not only has the instruction failed, but it has imposed 
positive handicaps in the way of subsequent correction and 
reeducation. 

We may now add to our diagram another section which will 
represent these initial, vitalized contexts which are found 
to lead effectively to the desired terminal acts, and in which 
the specified signal or cue, D, is imbedded as a detail. Our 
diagram is then as follows: 


T ANTECEDENT 1 
, CONTEXT I 
. OR VITAL ! 
| EXPERIENCE , 
| A-B-CD j 




S 

s 

I THE 1 

I EFFECTIVE ' 

1 CUE I 

i_ 9 _I 


T 

THE DESIRED 
ACT OR 
EXPERIENCE 


-- 


Fig. 14 . —Analysis of Teaching. 


Knowing the desired terminal act; having selected the cue 
that is to be, in the future, promptly effective; and having 
discovered a vital antecedent which will, through original 
nature or through previous training, produce such a terminal 
act; having seen to it that the future cue, or a cue very like it, 
is imbedded in this original experience—there remains a final 
task. This may be briefly summed up in the word drill. 

By this we mean simply that, by whatever methods are 
found to be most effective, this originally complex antecedent 
must now be reduced, so that in the end it need not all be 
required. Cue reduction must be brought about, so that in 
later life the mere fragment or detail, previously determined 
upon, will lead to terminal acts of the desired sort, even in 
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situations which as a whole are quite different from the 
original. 

We must add the observation that the experiences used by 
the teacher need not always be “raw” or “original” experiences. 
As we have seen, as soon as the pupil achieves the arts of 
reading and conversation, vicarious experience may often be 
substituted for “raw” experience. Descriptions of things may 
be as effective as the things themselves; and such vicarious 
experience is often safer, and nearly always more economical,] 
of time, of expense, of energy. A “motion picture” tripl 
through the Alps or through Wall Street has many of the" 
merits and lacks many of the disadvantages of an actual 
expedition. To what extent vicarious experience may be sub¬ 
stituted for raw experience, in a given case, should be decided 
by experiment. 

Providing background and directing drill. The more usual 
work of the individual teacher is likely to be largely restricted 
to (a) providing background, vitalizing experience, and thus 
giving “meaning” to the cues and symbols; and (b) rehearsal 
and drill, that is, engineering the course of cue reduction. 
The desired terminal acts are likely to have been chosen be¬ 
forehand, by society, by the educational experts, or by tradi¬ 
tion. The cues that are to be effective will also be deter-^ 
mined beforehand chiefly by the contemporary needs and 
activities of social life, the methods of industry, the current 
customs and arts. 

These two proc esses often go hand in hand,_but it is useful 
to be conscious of just what one is attempting. The first 
process, vitalizing experience, may easily degenerate or lapse 
into the second, as when teaching geography degenerates into 
the enforced memorizing of names, numbers, lists of products, 
rivers, and cities, the mere “copying” of maps, and glib verbal 
answers to unimportant verbal questions. 

In the same way the second process, rehearsal or drill, may 
be painfully conducted but with futile outcome, if not pre¬ 
ceded by an original background which gives genuine meaning 
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to the cues that are manipulated. Thus drill in such opera¬ 
tions as calculating “partial payments” may be futile because 
the operations and symbols used function for too small a back- 
.ground of experience and hence have little meaning. They 
thus become empty verbal or numerical tricks, not funda¬ 
mentally rooted in the biography of the learner. 
t In “the activities of the classroom,” in the “conduct of the 
recitation,” in the “organization of projects,” in fact in all the 
• work of “instruction,” the teacher will need to apply whatever 
^is known about the quantitative laws of learning. The appli¬ 
cation of these principles will in fact constitute the “technique 
of teaching.” Cue reduction calls for skillful engineering, and 
many important rules can be suggested which will help in the 
effective guidance of learning. 

The rules, as we shall give them, are general rules and 
represent tendencies which must be related to one another, and 
also to the precise situation and materials. In fact, most of 
the cut and dried analysis we are here able to give would be 
more applicable in a completed world, in which objectives, 
methods, and motives were known completely and never 
changed. In the real world this is far from being the case. 
What acts are desirable? The answer is by no means always 
’agreed upon. What motives are available? The facts them¬ 
selves are highly variable, and our knowledge of them woe¬ 
fully incomplete. Even the details of effective technique are 
still in early experimental stages, and the very ’’laws of learn¬ 
ing” are still subject to correction and revision. 

Every educator, from philosopher to nursery school attend¬ 
ant, can be most effective only by remaining constantly alive, 
alert, and inquiring; alive, to the problems and their possi¬ 
bilities; alert, to every new contribution to knowledge, method, 
or theory; inquiring, as a student and investigator in an 
important and interesting field, whose activities are still 
scarcely over the experimental threshold. 

Illustrations from the school subjects. It will be useful 
now to apply this analysis of the technique of teaching to 
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representative “school subjects,” with which all of us are fa¬ 
miliar, either as pupils or as teachers. The technique in¬ 
volved in the elementary school subjects is more easily 
examined because of the relative definiteness of the materials 
and the rather general agreement as to what is expected to 
result from education. But the principles are the same in 
teaching of any sort—whether in training in the manual arts, 
instruction in professional subjects, in education for initiative 
and independence, in the traits of character, attitude and 
morality, or in the mastering of special trade skills. 

We shall choose spelling and geography, partly because of 
their traditional character and familiarity, partly because they 
represent rather well two extreme pictures of instruction. In 
the teaching of spelling, on the one hand, the element of 
“drill” or “cue reduction” considered by itself, is predominant. 
This is true because English spelling, for example, is more or 
less arbitrary, often unrelated to the sounds of oral speech, 
and with little relation to the meaning of the object represented 
by the words. “Vital experience,” “antecedent background,” 
therefore plays a less conspicuous role in teaching of spelling 
than in the case of geography. It is not by any means wholly 
absent. Studies have shown that children learn to spell more 
easily and accurately words whose meanings they know. That 
is to say, context, background of experience, has something to 
do even in this subject which is to so great an extent a matter 
of drill. 

In geography, on the other hand, as adequately taught, 
elements of drill and arbitrary sequence of one verbal element 
upon another are less important. The first task is that of 
providing the pupil with an adequate background of experi¬ 
ence, which will give meaning to technical terms, to maps and 
outlines, to questions, problems and instruments. The element 
of drill or rehearsal is by no means absent, and in the hands of 
poor teachers or in school situations that are in various w r ays 
unfavorable, the teaching of geography may even degenerate 
into the tying together of verbal questions and answers. But 
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this is not teaching geography; it is merely drill in a selected 
set of speech habits. 

Let us now turn to a few actual samples of what goes on in 
teaching spelling and geography, in order to analyze these 
processes in terms of the diagram we have just constructed, 
based on our qualitative account of the nature of learning. 
We shall begin with spelling, as the simpler of the two cases. 

Graphic spelling. We need to distinguish between spelling 
as written and spelling as spoken. Sometimes when we cannot 
spell the word orally we seize a pencil and write the word out, 
and find that we can do so readily enough. We may be able 
to make the letters look right, even though unable to make 
them sound correct. Graphic and vocal spelling are therefore 
somewhat independent processes, although one may sometimes 
come to the aid of the other. 

In the days of the old “spelling bees” it was oral spelling 
that was chiefly emphasized. This was rather a curious em¬ 
phasis, since as a matter of fact we are almost never called upon 
to spell a word orally, nor even often called upon to decide 
whether some one else correctly spells aloud a given word. 
Our actual spelling is nearly always written, typed or printed 
spelling; so far as early school or practical life is concerned, 
we need to spell only in the case of written composition. We 
need of course also to be able to recognize a word as correctly 
or incorrectly spelled when we read it, but this also is a visual 
rather than an auditory matter. We may perhaps suppose 
that these early emphases on oral spelling were made partly 
because of their greater convenience for the teacher, and 
partly because, in the early days of illiteracy, people with 
schooling were so often asked by others “how to spell” some 
word or other. 

In graphic spelling the teaching proceeds as follows: A pre¬ 
liminary requirement is that the pupil be able to copy, in 
detail, such a pattern as a seen word with its constituent 
letters in the proper order. A word, such as apple, is then 
presented visually. The object that the word means, or a 
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picture of it, is shown (raw or symbolic experience); the word 
is also spoken. Whereupon the pupil copies the word, perhaps 
also saying it softly or aloud to himself. We may represent 
this part of the process in the following way: 


Seeing the apple 

Seeing the word 

Hearing the word 

The instruction to “copy it” 


> lead jointly to 


Writing the word 
Saying the word 


Thereafter, with sufficient and proper practice, the mere 
sound of the word is enough to enable the pupil to write it; or 
the sight of the picture; or his own “thought” of the word. 
The mere sight of the word may also become able to lead him 
to speak it, for this was also part of his original response. 
That is, at one and the same time, the pupil may learn both 
to “read” and to “spell,” reading in this case meaning the mere 
pronunciation of the word. Perhaps he also got certain feel¬ 
ings in the original experience; and the sight of the word, or the 
sound of it, may now lead effectively again to feelings of this 
kind. In this case he has become able to read “for the mean¬ 
ing” and with a certain “understanding.” The word acts as a 
substitute or symbol for the original situation of which it was 
once a part. 

Some of this skill may now be represented in the following 
way, using the diagram we have already applied. 


I leads to 


J writing the word 


Hearing the word J 


A student of spelling who has gone thus far with his learning 
is able to write a word “at dictation.” He might actually be 
able to do this without knowing the names of any of the 
letters, or without being able to spell the word orally. 

Oral spelling. A preliminary requirement is knowing the 
names of the letters, the names of the words, and the names 
of objects for which they stand. In the beginning then, hear- 
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ing the word, seeing the word, thinking the word, would 
enable the pupil to read off the letters in order—that is to 
spell with the word before him. 

Later the seen word may be dispensed with; the "examina¬ 
tion is abbreviated”; a reduced cue is effective—the mere 
sound of the word will then enable the pupil to recite the 
letters in proper order. He now spells the word at dictation, 
giving the letters their sound names. Still later, all details of 
the word may be dispensed with, even its sound. The mere 
thought of or sight of the object enables the pupil to recite 
the letters in their proper pattern. 

When his instruction has become “perfected,” as in the case 
of the pupil who spells correctly in a composition or in dictat¬ 
ing to a typist, subtle thoughts of a situation as a whole lead 
effectively to the correct spelling of the appropriate words, 
although such words have not been in mind at the moment 
either in visual or in auditory form. Speech and conversation 
thus come to proceed in "automatic” w r ays, and the cues that 
have been effective have become so finely reduced that even 
trained introspection has difficulty in telling what they were. 
We then say we write, speak or spell "without knowing how 
we do it.” The effective cues lead so directly to the appro¬ 
priate consequents or acts that the cues themselves, and cues 
from the context that give relevance to the words w r e use, 
escape our observation. 

When a pupil spells "poorly,” this means either that he has 
never learned to spell; or that his cues have not been so finely 
reduced that those now available operate effectively (he may 
first have to “go look in the dictionary”); or his “scope” is at 
fault, and the contributing cues of the present situation do 
not operate, or some outstanding one leads him astray, as in 
the normal person who wrongly responds to the length of the 
line in the Miiller-Lyer illusion. 

Correct spelling, in other words, requires more than mere 
cue reduction. It also requires adequate scope or sagacity, 
which permits the context to play its part. For often words 
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that sound alike should not be spelled the same way. Only I 
cues from the context will enable the learner, however well) 
“drilled/' to apply his education effectively. 

In the foregoing section we referred at one point to what 
we called “sufficient and proper practice.” We have however 
given no account of what we mean by such terms. What is 
meant by “sufficient and proper practice” will become clearer 
in a later chapter. 

•The motivation of the learner. Before leaving the example 
of spelling we should pay some respect to the problem of 
motivation, although we have said that for the most part the 
problem in this case is in the process of drill or rehearsal. If 
we imagine the teacher undertaking to teach spelling to a 
young savage who has not already been taught to “go to 
school,” to “get his lesson,” to “bring home a good report 
card,” or to be humiliated when his fellows laugh at his 
errors in spelling, the problem of motive would loom large 
enough. ' 

. ' Before getting under way at all, such a teacher would first* 
< have to discover in the life of the young savage some irritant, 

• some distress, some anxiety or problem, which the act of 
copying a printed or written word would relieve. And this 
.might not be easy. It would in fact be simpler to begin in¬ 
flicting some sort of pain, from which the pupil could escape 
only by copying the word. Once the pupil discovered that 
copying the word was an effective technique or terminal act, 
reducing or abolishing this inflicted pain, or threat of pain, 
the teacher might at least feel that he was beginning to make 
some progress with his instruction, and cue reduction would 
rapidly take place, according to the laws of motivation, how¬ 
ever foolish such teaching might be. 

Modern life is so complex that it is difficult for the teacher 
of spelling to know precisely what the motives of his pupils 
are, in the spelling class, or elsewhere. But we may be sure 
they are present, or the first copying of the word would never 
occur, and no learning would take place. For, as we have 
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seen, it is the relief of the initial irritant that ties the ter¬ 
minal act to the details of the situation causing it. 

We have already intimated what some of the sources of 
motivation in the ordinary school child are. They are often 
almost as “artificial” in character as the threat of pain, in¬ 
flicted by the missionary upon the hypothetical savage pupil. 
Learning to spell relieves the pupil from staying in after 
school; from the jibes of his fellow's; from the bitter remarks 
of his parents; from the humiliation of ignorance; from the 
difficulties he has w'hen he wants to write a letter to Santa 
Claus; and from a host of irritants which conspire to lead him 
tractably to school and to cooperate in the instruction there 
provided for him. 

An important part of the w'ork of instruction, even in the 
case of so rote a matter as spelling, consists in discovering 
what motives are available; in providing better, stronger, 
more natural and healthy ones; and then in tying up the 
course of learning with these better motives. Studies of the 
relative merits of different sorts of motivation will be con¬ 
sidered at a later point in this book. 

Errors in spelling. There are many kinds of errors made 
in the spelling of words, and this is not the place to discuss 
these details. One general feature of such errors, however, is 
so striking that w r e may here refer to it. The fundamental 
law of learning, cue reduction, or what has been called “serial 
shortening,” the “omission of intermediate steps,” is so defi¬ 
nite that even the serial act of spelling a word shows it, in the 
incidence, locus and nature of errors. 

Studies of the locus of errors in spelling, 1 in the case of 
learners, show the errors made to be distributed as follows, 
over the various positions (letters) in words of six and seven 
letters. 

Earliest letters and the terminal letter show the fewest 


1 See, for example, L. S. Hollingworth and C. A. Winford, The Psy¬ 
chology oj Special Disability in Spelling, Contributions to Education, 
No. 88 (Teachers College, Columbia University, 1918). 
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errors. The greater number of errors (omissions, substitu¬ 
tions, etc.) occurs with those letters just preceding the end of 
the word. No one explanation is adequate but the following 
consideration alone would lead us to expect just this result. 

In a rather artificial sense the first letter of a word may be 
considered an initial irritant, a cue or stimulus, that is only 
relieved, dismissed or completed when the end of the word is 
reached. In study and rehearsal the letters 1, 2, 3, etc., have 
always led on to the final, the 7th letter. Letter 1 also has led 



Fig. 15. —Distribution of Errors in Spelling. 

to 2, 2 has led to 3; and 123456 constitute the total ante¬ 
cedent to 7. 

Now letter 1 being given, each of the features of this com¬ 
plete antecedent, each of the letters, tends likewise to lead on 
to the terminal act, the last letter. The last letter thus tends 
to be produced earlier and earlier; the post-middle letters tend 
to drop out or to be wrongly given. Words thus wrongly 
spelled tend to be made too short, rather than too long, and 
the distribution of errors much resembles the pattern accord¬ 
ing to which the blind alleys drop out in the path of the 
animal in the maze. 2 

The teaching of geography. In the case of some “subjects 
it is clearly enough recognized that nothing will take the place 

2 Studies of the errors made by hand compositors have been adduced 
by way of refutation of this "omission of intermediate steps.' But 
hand compositors are people who have been selected on the basis of 
their successful resistance to this tendency. They are no longer learning 
to spell. Such errors as they do make are as a matter of fact consistent 
with this general law though not strikingly so. The illustration is per¬ 
haps far-fetched at best, but in so far as it is significant, it is only iD 
learning to spell that we might expect to find the results clear-cut. 
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of raw experience, vital and concrete background, as the set¬ 
ting in which skills develop. In the teaching of carpentry, 
basketry, automobile driving, swimming, laundry processes, 
cooking, and the like, at least on the more elementary levels, 
this is commonly observed. Apprenticeship, or at least some 
type of “laboratory and shop” activity is the starting point. 

In the case of geography this extreme case is by no means 
represented, yet no one would deny that perhaps the most 
effective way to teach geography would be by traveling about 
the world with pupils and giving them the “raw experience” 
of man’s physical environment. In this way pupils might be 
first experienced with all parts of the globe and with all of 
man’s activities, with natural flora and fauna. They could 
then be drilled in their “memories” of all these items so that 
experience could be made good use of on later occasions, when 
mere words or maps were presented. Some brief symbol for 
a situation might thus enable the individual to handle new 
problems in terms of the past. 

But this sort of travel is not expedient, and the teacher has 
to resort to other methods of supplying the background for 
the cues that are to be made effective, and for the acts to 
which they are to lead. She may begin by making words and 
maps function for more elaborate situations. When this is 
done, through vicarious experience the pupils may be led to 
descriptions and pictures of parts of the world as seen by 
others. 

Or “miniature worlds” may be made good use of. The 
children make maps of the school yard, of the neighborhood; 
they model mountains and peninsulas in sand, and these 
miniatures, in themselves symbols of a gross sort, may enable 
the pupils to give meaning to words, diagrams and “real 
maps.” Factories, farms, ports, near by, are visited; museums 
are inspected; these “closely related” objects give meanings 
to descriptions of those objects to be learned about in dis¬ 
tant regions. 

A large part of the teaching of geography is thus made up 
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of introducing the pupil to a larger background of experience, 
by vicarious techniques. But even this is possible only when 
such signs as words, maps, diagrams, numbers, pictures, have 
become potent to function for actual contexts encountered in 
the previous life of the pupil. This of course is what is meant 



tram Barrow* d Parker, *'i he l mint At atm u tut Canada ' (A'Ui er, Burdett <£ Co.) 


Fig. 16.—A Photograph of Reality Rf.presenting One of the Early 
Stages of Cue Reduction in the Teaching of Geography, One or 
Two Steps Beyond Actual Field Study. 


by saying that the unknown must always be presented in 
terms of the known. This is the famous doctrine of “apper¬ 
ception” which was at one time a favorite term in educational 
psychology. 

Assuming that all this has been accomplished and that the 
pupil has been given, or is being given, the wider acquaint¬ 
ance with the world which will freight these cues with definite 
“geographical meaning,” there remains the technique of re¬ 
hearsal, drill, and cue reduction. This must proceed to a point 
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where judgments may be reached, decisions made, routes 
planned, and so on, without actually “going abroad,” but with 
the aid merely of the reduced cues—the verbal statements, the 
maps, the diagrams, or the “thoughts of” the world’s topog¬ 
raphy. 

If we consider the topographical, place and location fea¬ 
tures as they enter into geography, the following stages may 
be indicated as representing increasing degrees of cue re¬ 
duction in such learning: 

(а) Actual exploration and travel 

(б) Field trips through “typical” regions 

(c) Sand maps, miniature geography 

( d ) Motion films and travelogues 

(e) Photographs and still slides 

(/) Relief maps 

(g) Shaded and colored maps 

(h) Outline maps 

(a) The pupil’s mental images and other memories of such 
maps 

(j) Subtle verbal condensations and similar highly symbolic 
designations of fact and relation 

The pupil is usually introduced to the topic on one of the 
earlier levels of this series, with concrete and “complete” 
materials in terms of which he makes his earliest “discoveries.” 
He is then moved along the series, with cues more and more 
reduced, the materials becoming more “abstract,” until a rea¬ 
sonable approximation to the final objective is achieved. 
Geography “tests” utilize the more reduced cues, in order to 
see their effectiveness in producing responses appropriate to 
the concrete situations of which the cues are “symbols.” 

Sample geography lessons. A few sample “exercises” and 
“projects” from a textbook in geography will serve to make 
this analysis concrete. 3 Here is what is called an “assign¬ 
ment”: 


8 All of the following illustrations are taken from Barrows-Parker, 
Geography: United States and Canada (Silver, Burdett & Co., 1925), 
pp. 88, 99, 120, 242. 





Fla, ]7.—A Relief M ap Representing a Stage of Cue Reduction 
Later Tuan That Represented by a Photograph. 
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1. If you were to go due east from Montana to the western end 
of Lake Superior, what states would you cross? What ones if you 
went from northeastern Wyoming due east to the Mississippi? . . . 
From the map in Fig. 82 do you think you would see many moun¬ 
tains on these trips, or very few? 

Consider now all that lies back of this assignment. The 
first explorer had actually to traverse this territory, noting 
the spots crossed, and the presence or absence of mountains. 
This would be “raw experience” in which the pupil cannot 
take part. 

But the pupil has been introduced to situations, such as 
those represented in the “assignment,” by looking at maps 
picturing mountains, by observing enclosed areas of different 
shape and color on these maps, to which the “names of states” 
are attached. These maps are reduced cues for the actual 
landscape. They are also accompanied by the text and by 
the verbal explanations of the teacher, thus giving to the 
pupil a highly elaborate context, much of it of the “vicarious” 
sort. 

Now he is asked, from merely verbal cues, to name the 
states passed on the journey. He cannot travel across the 
country', finding out. He may revert to the map. Or cues of 
memory, imagery, verbal and kinesthetic patterns, may enable 
him to read off the correct replies. The goal sought is for 
these very reduced “internal cues” to do the work, so that the 
student can answer the question without “looking it up,” just 
as, from the maps, he first learned to do it without “making 
the journey.” 

In the map referred to, no mountains are pictured. In¬ 
stead, the various regions are shown in color, varying in shade 
with the general elevation. An accompanying code shows 
that certain shades mean certain elevations. Ideally the stu¬ 
dent by merely “looking at the map” passes his verdict con¬ 
cerning mountatins. Originally he had first to consult the 
code and compare the verbal explanation with the map shad¬ 
ings. And the verbal explanations, in turn, were symbolic 
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cues, functioning for earlier experiences of elevation and de¬ 
pression in the landscape. 

Let us consider another example, this time one called an 
“exercise.” 



Fig. 18.—A Section of the Map Referred to in the First Geography 
Exercise, Representing a Stage of Cue Reduction Later Than 
That of the Relief Map. 


Fill in the blanks in the following sentences and copy the para¬ 
graph in your notebook. 

M., I., southernmost M., southeastern 

S. D. . eastern N .. central and eastern 

K., and north central and northeastern 0. are in 

the western part of the central . f. region. Most 

of this area is gently rolling land with good soils and enough rain¬ 
fall for many kinds of crops. Among the crops raised there are 

.,.,.,., and. In addition 

men do much stock raising, stock feeding, and other kinds of 
farming. 

Here is a neat example of the striving for cue reduction. 
The pupil has already seen the maps, seen pictures of the 
farms and the typical products, heard the teacher name these 
products, and perhaps brought bits of them to class and pasted 
them on the appropriate regions of the maps. 

Now he is asked to state the products without these aids. 
He must “abbreviate the examination,” just as did the pupil 
who was being taught to play the piano—one of our earlier 
examples. In the first part of the exercise, the initial letters 
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are given, as persisting and directing cues, delimiting the 
range of response. Later on no such initial suggestions are 
offered. The pupil is more and more deprived of contributing 
cues; only the context and the names already pronounced can 
be relied on. The response must follow either from these bare 
contextual cues or from such cues as the pupil may be able to 
arouse within himself—visual pictures of the regions’ names, 
vocalization of the names of the states, memories of the bits 
of materials pasted on the maps in earlier class work. The 



Fia. 19. —The Map Referred to in the Third Geography Exercise 
Representing a Relatively Late Stage of Cue Reduction. 


exercise is definitely a test of the degree to which such cue 
reduction has gone. 

Here is another project under the heading “Things to Do.” 

Find on the map in Fig. 120 (p. 97) the part of the United 
States between the Rocky Mountains and the Mississippi. Are 
there more towns and cities in the eastern part or in the western 
part, of this section of the United States? What have you learned 
about this section which helps you to explain this? 

Examination of the map referred to shows a mere outline, 
in black, of the United States, with dotted lines outlining the 
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states. No names occur on the map, there is no representa¬ 
tion of the Rocky Mountains nor of the Mississippi, no rivers 
are in any way represented, but towns are indicated by points 
or dots of varying size. 

The pupil must recognize which direction on the map is 
east, which part is the Rocky Mountain region, where the 
Mississippi is, merely by the spatial relations of the lines com¬ 
posing the outline map. But all these responses formerly 
required a much more elaborate context or antecedent. This 
antecedent is now being reduced to a point where the faintest 
sketch of a map will serve to instigate the effective response. 
In a still later stage, which is clearly being moved toward in 
such an exercise, even this sketchy diagram would not be 
needed. The student’s “memory maps”—his spatial images, 
his gestural representation of directions, eye movements stand¬ 
ing for locations, and the like, would suffice. In fact he is 
being so trained that such reduced cues as he carries about 
with him everywhere will serve to determine his conduct with 
reference to broad sections of his native land. 

Here is another random exercise, chosen from many similar 
ones which any textbook on geography is likely to contain. 

Cover the title of the map, and carry the book along the aisle 
so that each of the pupils sitting in one row can see the map whose 
title is hidden. One person in each row is “passer.” Each of the 
other pupils glances at the map as it passes, decides what he thinks 

the map shows, and writes down.whatever title he decides 

upon. The winner of the game is the one who names the greater 
number of maps correctly. 

Here is a clear enough case of determining to what degree 
the pupil has become capable of making a certain response 
(writing the correct name) in the presence of a reduced cue. 
Originally the map plus the seen name, plus pronouncing it, 
served as the cue to this writing response. Now the test is to 
see if learning has occurred—that is, if the mere sight of the 
outline map is a sufficient cue to evoke the correct response. 

We see here also the way in which this geography work is 
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being linked, by the teacher, to fundamental drives and mo¬ 
tives. Being able to give many correct names in response to 
this reduced cue is a technique which enables the pupil to save 
himself from the ignominy of “losing” in the game. 

The technique of instruction. We may finally sum up what 
we have said about the teaching of geography in the following 
words. The problem of teaching geography is that of: 

1. Finding or providing a context of such a sort that the desired 
response will be evoked by the total situation 

2. Presenting this situation vividly and repeatedly until the de¬ 
tailed elements of it, or certain specific details, become effective 
in evoking the same response 

3. Knowing beforehand what details are the ones which in actual 
life are likely to be present when this response is needed, and 
seeing that they become the effective cues 

4. Securing adequate motivation for such a learning process, so 
that cue reduction most effectively occurs 

5. Determining by testing from time to time the point at which 
this particular detail or these particular details have acquired 
the desired effectiveness 

Since we have used spelling and geography merely as 
samples of the technique of teaching, and since it has been 
suggested that a similar analysis may be applied to any teach¬ 
ing or educational project, it will be instructive for the student 
at this point to undertake such an analysis of instruction in 
the case of some other subject or project with which he is 
familiar. 


PROBLEMS 

1. Enumerate other “desirable acts” and relate each to the 
stimulus that is supposed effectively to produce it, as the result 
of education. 

2. Take some school subject not mentioned in the chapter and 
show how an early step in teaching it must be the provision of 
adequate background, or “vital experience.” 

3. In the diagram on page 140 substitute actual items for the 
facts abstractly indicated as A, B, C, D and T. 

4. Show how “vicarious experience” might be provided in teach¬ 
ing geology; history; economics. 
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5. Show that the teaching of elementary arithmetic involves 
(a) selection of desired responses to ( b ) specific stimuli or situa¬ 
tions, (c) on the basis of concrete background experience, ( d ) through 
increasing degrees of cue reduction. 

6. Analyze the teaching of penmanship by the method here used 
for the analysis of the teaching of spelling and geography. 

7. Show how the memorizing of lists of events in routine history, 
or of states and their capitals in routine geography, exhibit the 
typical process of cue reduction. 

8. Why is foreign travel supposed to have such a high educa¬ 
tional value? 

9. What “vitalized background” would be useful in teaching edu¬ 
cational psychology? 

10. What forms of “vicarious experience” might be used with 
profit in the teaching or learning of general psychology? Abnormal 
psychology? Psychology of childhood? 
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CHAPTER VIII 

GENERAL FACTORS ON WHICH LEARNING DEPENDS 

Qualitative and quantitative studies. Experimental studies 
of learning fall into two large groups. Qualitative studies, 
such as those we have already referred to from time to time, 
are interested mainly in (a) the pattern of learning, (6) the 
nature of the antecedents and cues that are involved in it. 
and (c) the various kinds of responses and the changes that 
occur in them, as the result of the working together of various 
cues. Quantitative studies of learning, on the other hand, are 
more concerned with the time relations, the quickness ano 
permanence of learning, and the way learning varies with 
changes in the frequency, the intensity, the vividness, and the 
arrangement of the training. In this chapter we shall pay 
attention to some of the general factors of this quantitative 
sort—factors that influence the ease with which learning takes 
place. 

Such quantitative questions as the following arise in con¬ 
nection with any act of learning, such as code learning or 
learning to play the piano, or learning a vocabulary or an act 
of skill. These are only samples of a great number of such 
questions that have been investigated by experimental 
methods. All of them have a very direct bearing on the work 
of the educator. 

Typical quantitative problems. 

1. How promptly does the response, the consequent, follow upon 
the stimulus, or cue? 

2. How does this time interval vary with different circumstances? 

3. How many repetitions of the experience are necessary for a 
given degree of cue reduction to take place? 

4. How is this accomplishment modified by the rate, the dis¬ 
tribution, and the arrangement of such repetitions? 

lfll 



162 EDUCATIONAL PSYCHOLOGY 

5. How is it influenced by various activities that intervene be¬ 
tween the different repetitions or experiences? 

6. How does it vary with the type of material and with the 
method of instruction? 

7. When a given cue has once been made effective, does this 
effectiveness change with the lapse of time? 

8. What differences are found between different individuals or 
among different species, in these quantitative results? 

9. How are the quantitative aspects of learning modified by 
age, by distraction, by illness, by physical influences, by drugs, by 
competition, and so on? 

10. What techniques of training are most effective for quick and 
permanent learning? 

Such questions are almost endless in number and variety, 
because the variables are themselves so numerous, and vary 
so much in degree, and so many different combinations of 
circumstances are possible. We cannot hope here to sum¬ 
marize all the results of such quantitative studies of human 
and animal learning. We shall give only a general indication 
of their nature and state some of the more firmly established 
and valuable results; and we must limit our account chiefly 
to the studies of human learning. 

Studies from which results may be derived. There are 
available studies of the acquisition of simple manual and 
sensori-motor skill, such as that involved in hitting a target, 
eye-hand coordination, ball tossing, juggling, and more com¬ 
plex performances such as typewriting, telegraphing, learning 
foreign languages or vocabularies. There are studies of learn¬ 
ing in problem-solving situations, such as solving mechanical 
puzzles, working out riddles, the mastery of tools and ma¬ 
chines. There are many investigations of the mastery of 
verbal series, as in the learning of prose and poetry, arbitrary 
combinations of words and numbers, and combinations of 
numbers, words, colors and the like with other sorts of objects. 

Many experiments have been conducted on learning in more 
highly “symbolic” situations, such as learning to read, learn¬ 
ing the fundamental processes in arithmetic, learning the 
content of special fields of knowledge—as history, physics, 
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algebra. And there are many closely controlled studies of 
learning in “test” situations, as in the code-learning substitu¬ 
tion test which we have already described. Many separate 
volumes in the literature of experimental and educational 
psychology have been devoted exclusively to the description, 
analysis and measurement of the learning process. 

It will be convenient to base our first expositions on some 
sort of learning, in which the process can be clearly defined, 
and in which the conditions can be rather carefully controlled 
and varied. For this purpose we shall usually choose the 
learning of a code as it is illustrated in the substitution test 
of which we have given a printed sample on an earlier page. 

Curves of learning. In a quantitative study of learning 
we pay no attention to the qualitative changes that may 
occur. A definite response or act is called for, and this is 
made by the learner, from time to time. We know that im¬ 
provement in this process will depend on a gradual reduction 
of the cues that provoke the act in question. But we give no 
heed to this process and do not care particularly what the 
cues are that produce the act. We keep the general situation 
as constant as we can and simply measure the “efficiency” of 
the performance, as measured, for example, by the number of 
times the act can be done in a given time, or by the time 
required for each performance of the act. 

It is convenient to represent the results graphically, in the 
form of a curve, drawn with reference to a horizontal and a 
vertical axis. Along the base line we may represent the suc¬ 
cessive trials or observations. Along the vertical axis we 
represent the measure used, as for example, the time required 
for the act to be completed. For each trial, as shown on the 
base line, we record the time required, by measuring off a 
distance along the vertical line, and, on coordinate paper, 
recording this above the trial in question. We thus construct, 
by joining the successive points or measures, a curve which 
shows clearly how the time measure varies in the successive 
trials. 
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Typical learning or practice curves. Curves of this kind 
are commonly called learning curves, or practice curves. In 
order to illustrate the nature and use of such curves, there are 
given, in one chart, learning curves for three different tasks, 
secured from adults (college students). The activities were 
practiced in 15 different sittings; in each sitting quite a num¬ 
ber, and always the same number, of performances of the act 
were accomplished. Since the time for any single trial will be 
quite variable, because influenced by so many different factors, 
taking the total time for a fixed number of trials at each 
sitting serves to reduce the irregularity. For when many trials 
are thus taken together, the outside influences in which we are 
not at the moment interested tend to neutralize one another, 



Fig. 20.—Learning Curves for Three Different Tasks. 


and our total measure gives us a fairer indication of the 
general tendency. This will be clearer if we now describe 
briefly the activities that were practiced. 

One of the activities was color naming. On the test sheet 
were one hundred small square patches of color, printed in 
rows. There were only five different colors, but each ap¬ 
peared twenty different times on the page. Their arrange¬ 
ment in the rows was irregular and random, and was changed 
at each trial. The learner was required to call aloud the name 
of each color as he came to it. If he made an error the experi- 
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menter quickly said “No” and required the subject to give the 
correct name before going on. This sounds like a very simple 
act, and one which might indeed not require any “learning.” 
But the learner was required each time to name the colors as 
quickly as possible. One who tries to do this will be surprised 
to see how slow the process is, even though he “knows” the 
familiar names very well. It is true that in this particular 
act these adults did not show much improvement; but in the 
case of children the improvement that can be made is very 
noticeable. For our present purpose we choose color naming 
just because adults do not show much improvement. This 
enables us to contrast this activity with others in which the 
improvement is more considerable. 

A second activity practiced in this experiment was naming 
opposites. A list of fifty familiar adjectives (such as loyal, 
aristocratic, conservative, shallow, etc.) was presented on the 
test sheet. The learner was required to look at each word and 
call out, not this word, but the word that has just the opposite 
meaning. Thus, seeing “shallow,” he might respond by “deep” 
or by “profound.” In each trial the same words were used 
but always in a different order. 

The third activity was calculation—mental addition. There 
appeared on the test sheet fifty two-place numbers (such as 37, 
65, etc.). In each sitting the same numbers were used, but 
always in a new order. The learner was required, each time, 
to add 17 to each number in turn, and to call out the sum. 
The adding had to be done each time “in his head.” In this 
as in opposites and color naming, a correct response w r as re¬ 
quired each time. The “score” at each sitting was the time 
required for a perfect performance. 

In order further to eliminate the influence of chance factors, 
the results from ten different people are averaged, for each 
trial. The curves as here shown give therefore, for each sit¬ 
ting, the average time required by these ten learners to com¬ 
plete the task with no errors. Curves for single individuals 
will show the same tendencies as these averages, although 
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they will differ somewhat from one another and will be more 
irregular. In actual educational application of such results 
it is important to know not only the general tendency but also 
the characteristic learning curve of the individual pupil. 

The characteristics of learning curves. Taking these three 
curves as samples of the hundreds or thousands of such curves 
that have been established, we may note the following gen¬ 
eral characteristics. We shall consider only those character¬ 
istics w r hich are in general common to all curves of learning, 
using these as our illustrations, not as final demonstrations. 
\ 1. Different 'processes yield different learning curves, at 

! least under a given set of conditions. It will be seen that the 
curve for color naming is scarcely to be called a “curve" at 
all—it is almost a horizontal line, running across the graph, 
from trial 1 to trial 15. Yet there is a slight indication of 
improvement; the first trial was the slowest of all, and with 
successive trials a slight gain is made. The curve for calcu¬ 
lation is also nearly a straight line, but it has a very steep 
slope, running from a very slow performance in the first trial 
to the very best or quickest performance in the last trial. 
And considered as a curve, it is slightly concave rather than 
convex—that is, improvement is a bit more rapid in the 
earlier than in the later trials. The curve for naming op¬ 
posites is very concave indeed. At first improvement is very 
rapid, from trial to trial; then it becomes less rapid; by the 
ninth trial the curve has almost “flattened out," although as a 
matter of fact improvement is still going on and the very last 
trial was best of all. 

2. In general, learning of a specific thing shows a “law of 
diminishing returns That is, the curves tend to be concave 
rather than convex; the first few trials result in more marked 
gain, as measured by time required. In subsequent trials 
improvement tends to be less and less, until finally something 
like a final level, called the “practice level” is reached. 

3. Differences between processes, and differences in the 
amount of previous learning are mainly responsible for the 
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differently shaped curves. To take the second of these first, 
we might suppose that college students have already had a 
great deal of previous practice in naming colors; not so much 
practice in adding; and still less practice in calling out the 
opposites of adjectives. We might take the three curves here 
shown and consider them different sections of a single long 
curve; the first section would be that for opposites; attach to 
this a slope like that of the curve for calculation, and finally 
add a long gradual slope like that of the curve for color 
naming. There would thus result a single long curve, declin¬ 
ing rapidly at first, then more slowly, and finally scarcely at 
all. And these three sections would represent only different 
stages in a very long learning curve. This wnuld give us a 
still better notion of what a typical curve of learning would 
be like, beginning with a stage of almost no practice and 
ending practically on a practice level. 

But it is also true that, aside from previous practice, dif¬ 
ferent activities may yield different curves of learning be¬ 
cause of their differences in complexity, because of differences 
in what the learning consists in, because of different points in 
the course of learning at which past gains can act in a cumu¬ 
lative way, and so on. 

In color naming, for example, the task is only that of 
speaking quickly a well-known name. In opposites the task 
at first is chiefly that of finding or discovering just what the 
precise opposite of a given word is, and only in later trials 
does the process become that of simply speaking the proper 
and “now known” word quickly. In calculation a process of 
“mental calculation” must at first be gone through each time 
even before the answer can be “discovered,” and this “pre¬ 
liminary examination” must become abbreviated before the 
various other sorts of cue reduction can occur. 

In other words “speaking time” plays a very large role in 
color naming; a smaller role in opposites; and a still smaller 
role in calculation, in the beginning. As time and practice go 
on, the three processes come to resemble one another more 
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and more—each represents only the time required for a subtle 
cue to produce a speaking response. But these very differ¬ 
ences in the processes, as we now see, may be considered due 
to different amounts of previous practice. 

4. Plateaus sometimes appear in learning curves. By a 
plateau is meant a relatively flat stretch in a curve which is 
on the whole changing. This means a succession of trials in 
which improvement is held up or delayed. Further improve¬ 
ment may therefore appear as a rather sharp drop from this 
plateau. Plateaus are more likely to be observed definitely in 
the curves of individual learners. But even in our average 
or “smoothed” curves we can find such indications, which will 
at least serve as illustrations of what the plateaus are like. 
The curve for calculation, for example, falls quite steadily up 
to the seventh or eighth trial. Then comes a fairly level 
stretch, lasting from the eighth to the eleventh trial, in which 
no improvement is made. But by the twelfth trial gain ap¬ 
pears again, and rather suddenly. Similarly, in naming 
opposites, a plateau from the fifth to the ninth trial is rather 
abruptly departed from at the tenth trial and thereafter does 
not appear. 

Plateaus in learning curves may mean various things. They 
may mean that the learner has ceased to make effort for a 
time; that he has adopted a method which will not carry him 
further; that only some new technique will serve to advance 
him, and until this new technique is adopted gain will not 
appear. Plateaus may mean only periods of discouragement, 
or periods in which motivation lapses; they may mean that 
gain is actually being made, but in such a way that it does not 
show up in the score. Thus a tennis player may be actually 
improving, and yet, since the score is kept roughly in sets, 
games, or points, the score card may not show his improve¬ 
ment until it reaches a point which will secure him an addi¬ 
tional whole unit in the score. 

In educational psychology the thing that has usually been 
emphasized about the plateaus is the fact that they do not 
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necessarily represent final limits of proficiency. The learner 
and the teacher should understand that, unless the plateau 
represents an actual physiological limit of proficiency, advance 
may still be made beyond it. The plateau should not be 
allowed to discourage the learner, nor to cause him to rest 
content with his present efficiency; instead it should constitute 
even a stronger challenge to effort, to analysis of procedure, to 
renewed motivation, and to perfection of technique. The 
world is full of people who rest content on plateaus of pro¬ 
ficiency, which by no means represent the necessary limits of 
their attainment. 

5. There are three kinds of practice limits. The importance 
of distinguishing between a plateau and a practice limit makes 
it necessary to consider the various kinds of practice limits. 
At least three are .important, which we may call (a) the 
knowledge limit, (6) the motivation limit, and (c) the physio¬ 
logical limit. 

The knowledge limit represents a level of performance which,; 
for a given individual and material, is the best that can be 
achieved by the method then employed. Thus, by the “eye and 
finger” method, there is a limit to the rate at which I can type. 
If I know no better (knowledge limitation) than to continue by 
this method, my performance can improve but little, if at all. 
But by adopting the “touch” system my performance might in 
time much exceed this standard. 

The motivation limit depends upon the zeal or effort the 
individual brings to bear upon the performance, rather than 
the amount of information. The effectiveness of learning de¬ 
pends, for one thing, upon the vigor of the motive prompting 
it. To “do one’s best” is always a variable, depending, for one 
thing, on the inducement or motivation of the act. People 
are often surprised that under pressure of excitement, fear, 
rage or competition they may reach levels of performance to 
which ordinary interests had failed to carry them. Even a 
long continued and apparently final level on a curve of learn¬ 
ing may often be left behind and a superior level attained 
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through adequate motivation, fresh enthusiasm, by a change 
in the vigor of the irritant which the act relieves. 

Beyond these limits there is a necessary limit set by the 
structure of the organism, by the physiological and physical 
conditions and instruments of activity. Muscles have fixed 
ranges of contractility, bones their unalterable arrange¬ 
ments and leverage. Beyond the limits set by the speed of 
nervous impulses, latent times, reaction times, and so on, the 
fingers, hands, eyes, speech organs, sensory activities, cannot 
go. Perhaps there is even a limit to “the time of thought.” 
The significant thing for education is the fact that what are 
ordinarily called the limits of performance are usually exam¬ 
ples of the knowledge and the motivation limit, rather than the 
physiological limit. 

The teacher’s use of learning curves. Practice curves were 
originally drawn in order to study the course of learning and 
in this way to derive general principles. But they may also 
be put to many practical uses by any teacher who has the time 
to work them out, or who can enlist the aid of the pupils in 
recording in this way the course of their improvement. The 
curves must of course be based on the measurement of equal 
samples of work, or on the performance of some fixed act. 

Thus in teaching typewriting it is easy and very instructive 
to keep from day to day a record of the time and errors in the 
reproduction of some standard passage. In physical educa¬ 
tion, where changes produced by training are likely to be very 
slow and often inappreciable to casual observation, keeping of 
such records as time to run 100 yards, number of times chinned, 
pounds squeezed on the dynamometer, chest expansion from 
day to day, may play a useful pedagogical purpose. In addi¬ 
tion to informing the teacher of the rate of improvement, of the 
periods of plateaus, of the need for special effort, of achieve¬ 
ment as compared with other groups for whom similar graphs 
have been recorded, the curves may serve useful purposes for 
the learner as well. 

They inform him in undoubted terms of his rate of prog- 
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ress; often he can relate slumps or rapid advances to changes 
in his method, to adverse influences, and the like. The curve 
also affords a useful and constant, healthy motive—namely, 
the invitation to compete with his own record. 



Fig. 21. —The Practice Curve as an Aid to Motivation in 
Penmanship or Other Objectively Measurable Work. 


Learning as related to age. The quantitative results con¬ 
sidered so far have been based on the average performance of 
groups of learners in order not to introduce the irregularities 
that are due in part to the peculiarities of different learners. 
These peculiarities, or individual and group differences, now I 
become our chief concern, and we begin with the very notice- , 
able fact that learning ability varies with the age of the pupil. I 
Common sense has many expressions for this obvious fact. 
That learning ability varies in measurable and definite ways, 
however, does not appear in the general common sense belief, 
which does not attempt to indicate the magnitude of age dif¬ 
ferences, nor their precise relation to age. 

We shall use the code learning (substitution) process as the 
basis of our account. What holds here is also true of learning 
of other kinds. The test sheet is shown on page 19 and the 
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instructions are there given also. In the following graph is 
shown the way in which the time of performance varies with 
age, from 4 years to 16 years. Since the actual writing of the 
numbers can be done about equally quickly at almost any of 
these ages, the age difference is due in the main to differences 
in the ability to learn the code, from the key at the top of the 
page, and, by reducing the cue, to get free from the necessity 
of relying on this key in later parts of the sheet. 



AGE 

Fig. 22 .— Change in Code Performance with Increasing Age. 

From Pintner and Paterson, A Scale of Performance Tests (D Appleton 
and Company, 1917), p. 134. 

In the graph the heavy middle line shows the average time, 
for different ages, this time being the average of a number of 
children at each age, so that all differences except those due 
to age may so far as possible be allowed to balance one an¬ 
other. The upper dotted line shows also the 25 percentile, and 
the lower dotted line the 75 percentile. Half of the indi¬ 
viduals, at a given age, will fall between these two points; one- 
quarter will be as good as, or better than, the record shown by 
the lower line; one-quarter will be as slow as, or slower than, 
the time indicated by the upper line. 
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The time required, and therefore the speed of learning, 
since none of the learners knew the code to start with, changes 
definitely with age. If decrease in time means increase in 
learning ability, then learning ability increases rapidly from 
4 to about 10 or 11 years, then less rapidly, and tends to level 
out at about the age of 16 years. The general shape of the 
curve, although different groups of learners are shown, and at 
intervals a year apart, is very like that of the curve of learn¬ 
ing for the same individuals at intervals much closer together, 
as we have seen them in the foregoing sections. On the whole, 
then, we may say that learning-ability as thus measured in¬ 
creases by a regular curve, the rate of increase gradually be¬ 
coming less and less, until a maximum is reached somewhere 
beyond the 16th year. 

Decline of learning ability in adults. The maximum degree 
of learning ability appears to be reached on the average 
at about the twentieth year. Some individuals reach 
their maximum earlier than this, and some no doubt much 
later. In the following graph are shown the scores in 
the substitution test in the case of groups of individuals rang¬ 
ing in age from 7 to 50 years. 1 The individuals at each age 
are different persons; up to age 16 they are representative 
groups of school children. Beyond that they are groups of 
men who, in various other tests of mental ability, did not 
show any variation with age, and may therefore be safely 
compared, age for age, in learning ability. 

It will be noted that in this graph increase in learning 
ability is shown by a rising line, and decrease by a falling 
curve. This is because here instead of setting a fixed task and 
measuring the time required, a fixed time was set and the 
measure was the number of items done in that time. Either 

1 The records up to the twentieth year are adapted from Pintner and 
Paterson, A Scale of Performance Tests (D. Appleton & Co., 1917). 
For later ages the data were secured on men, and first published in 
H. L. Hollingworth, The Psychology of Functional Neuroses (D. Ap¬ 
pleton & Co., 1920). See also H. L. Hollingworth, Mental Growth 
and Decline (D. Appleton & Co., 1927). 
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way of graphing a practice or age curve is legitimate. There 
is some advantage in measuring in terms of time. For since 
learning consists in cue reduction and shows itself in reduction 
of the time required for a given act, the shorter time is a 
useful symbol for the smaller cue. 

The graph shows that after 20 years a gradual decline in 
learning ability appears. In this curve the men studied, at age 
50, had declined to a point where they were just about equal to 



Fig. 23.—Age Cuhve fob Code Learning. 

(After Pintner and Hollingworth.) 

average 12-year-olds in this respect. Other studies have been 
made of the learning ability of persons up to the age of 70 or 
more, and on the average this curve of decline continues to 
fall in a fairly uniform way so far as it has been recorded. 

In recent years the interest in adult education, and the in¬ 
creasing number of aged persons in the population, have led to 
a great number of studies on the perception, learning and 
memory of grown-ups. Several such studies were made by 
Thorndike, who sums up his results in the following words: 

The general tendency from all of our experiments is for an in¬ 
feriority of about 15 per cent as a result of 20 years from twenty-two 
on. Learning, representing an approximation to sheer modifiability, 
unaided by past learning, shows considerably more inferiority than 
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this. Actual learning of such things as adults co mm only have to 
learn shows considerably less. 2 

Willoughby also used a code-learning test on all the avail¬ 
able members of a population ranging from below 10 to over 
70 years of age. The curve, which is here shown, closely re¬ 
sembles the one we have given for the substitution learning 
test, “Ability seems to rise sharply and regularly from the 



Fia. 24. —Age Curve for Cote Learning (From Willoughby). 

earliest age at which a score is possible to a mode at about 21 
years, and then to decline gradually to old age.” 3 In this 
curve the score at 70 years is about equal to that at 5 years. 

It is interesting that common practice has chosen the age of 
maximum learning ability as approximately the age of legal 
maturity, and that the greater part of our school programs 
are undertaken during the years when learning ability is either 
on the increase or at its maximum. But it is also worth noting 
that learning ability is present throughout adult life, and that 
at the age of 50, human beings are as able to learn new ma¬ 
terial as they were at the lively school age of twelve years. It 
is this fact, among others, that has given the movement for 
adult education its hopeful outlook. 

Individual differences in learning ability. Even when dif¬ 
ferent learners are of the same age, and when the utmost care 
is taken to keep constant such things as the amount of previ- 

2 From E. L. Thorndike, Adult Learning (1928). By permission of 
The Macmillan Company, publishers. See also Hollingworth, Mental 
Growth and Decline. 

* R. R. Willoughby, “Incidental Learning,” Journal of Educational 
Psychology, December, 1929, and January, 1930. 
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ous learning, motivation, and the general conditions of the 
experiment, notable and important differences are found. 
Again using our code-learning substitution test as a measure, 
there is here given a graph showing the distribution of the 
scores of 100 college freshmen, all women. In order to make 
this graph intelligible it will be necessary to explain the unit 
of measurement shown on the base line. This is the “probable 



SCORE 4—3-2—1—A+1+2+ 3+4 

SUBSTITUTION 

Fio. 25. —Learning Ability of College Students. 

From F. E. Carothers, “Psychological Examinations of College Stu¬ 
dents,” Archives oj Psychology, No. 46. 1921. 

error” of the distribution, a unit much used in mental and 
educational measurement. 

The average time taken by these 100 college freshmen for 
this act of learning and achievement is 196.6 seconds. Their 
individual times are of course very different from one another, 
and they are grouped about this average. If we take a time 
which is 14.4 seconds less than this average (182.2 seconds) 
and also a time which is 14.4 seconds more than the average 
(211.0 seconds), it will be found that just half of the 100 fresh¬ 
men have scores within these limits, that is, somewhere be¬ 
tween 182.2 and 211.0 seconds. This distance, 14.4 seconds, 
which it is necessary to go above and below the average to 
include the scores of half the cases, is called the “probable 
error” of the distribution or graph. 4 

‘Various similar statistical measures are in common use, and their 
precise meaning varies with the measure used. For our purpose it. is 
not necessary to go into these details, which the reader will find dis¬ 
cussed in volumes on mental and educational measurement. 
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Now instead of marking off the base line for the graph in 
seconds, the unit used is 1 P.E. (one probable error). That 
is, each unit on the base line is 14.4 seconds. With this in 
mind the graph should now be intelligible. The different 
scores range from about 4 P.E. below the average to about 4 
P.E. above it. These 100 college freshmen therefore differ 
widely in their learning ability as measured in such a per¬ 
formance. The variations in ability with groups lower in 
academic standing, that is, children in the lower school grades, 
will vary even more widely than this, for they will include 
many whose learning ability is so poor that they could never 
meet the requirements of learning and knowledge that are set 
for college freshmen. 

It will be observed that this graph shows a fairly sym- 



70 80 90 100 110 120 130 

Fig. 26.—Showing the Distribution of Learning Ability in the 

General Population. 

Frequencies are indicated for various ranges of the learning scale, 100 
being average or normal, and the “probable error” being 10. 

metrical curve, tapering off from the average in both direc¬ 
tions. Most of the scores are rather close to the average. As 
one goes away from the average in either direction the num¬ 
ber of people becomes less and less. A symmetrical bell¬ 
shaped curve of frequency of this sort is commonly called the 
“normal surface of frequency” or the “normal curve of dis¬ 
tribution.” Measurements of nearly any human trait, made 
on representative samplings of the population, show a distribu¬ 
tion of this form. This is true, for example, for such traits as 
stature, strength, weight, eyesight, intelligence—indeed for 
practically all characteristics. 
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It is instructive to consider such a curve in the abstract, laid 
off on a base line with probable error units, and to consider 
how many members of the group would on the whole be ex¬ 
pected to be at each region of the graph. A curve like that 
of Figure 26 is approximately what one would expect. In each 
section is indicated the percentage of the population that 
would be found in that region, or with that degree of ability. 
The tabulated results would be as follows: 

Approximate 

Percentage 


Score of Cases 

Between — 4 P.E. and — 3 P.E. 2 

Between — 3 P.E. and — 2 P.E. 7 

Between — 2 P.E. and — 1 P.E. 16 

Between — 1 P.E. and average . 25 

Between average and + 1 PE. 25 

Between -f 1 P.E. and + 2 P.E. 16 

Between + 2 P.E. and + 3 P.E. 7 

Between + 3 P.E. and 4- 4 P.E. 2 


In general then we may conclude that pupils will be found 
to differ in learning ability quite as they do in other traits. 
In terms of actual amount, indeed, the differences are greater 
the more subtle, the more mental, and the more complex the 
trait. Thus although in stature a group of college freshmen 
will differ according to such a symmetrical curve as that shown 
for learning ability, the probable error will be small, and the 
tallest student will scarcely be more than twice as tall as the 
shortest. But in any group of pupils the learning ability of 
the best will be many, many times better than that of the 
poorest. 

The importance of such enormous individual differences in 
learning ability for education has increasingly been recognized 
by the schools. In the setting of assignments, for example, it 
is clear that no set task can very nicely be suited to the 
abilities of all the pupils, unless these have first been selected 
and grouped in some way on the basis of their native learning 
ability. We shall see in later chapters how even the pla nning 
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of curricula, the adoption of one or another method of in¬ 
struction, and many other problems of school administration 
must be determined in part by the known facts about the 
range of individual differences in learning ability among pu¬ 
pils who appear in other respects, such as age, size, social 
status, to be very much alike. 

Variations in the individual learner. Not only do different 

individuals differ from one another in learning ability, as in all 
other human traits; the individual himself is a variable sys¬ 
tem, and his performance changes from moment to moment. 
Influences in the surroundings, in the conditions of work, and 
also factors internal to the learner, such as degree of motiva¬ 
tion, health, sleepiness, worry, and fear, may notably modify 
the ease of learning. We may therefore distinguish inter- 
individual variations (when different individuals are com¬ 
pared) from intra-individual deviations (when the same 
learner is observed on different occasions). By individual 
differences, in the strict sense, we should mean those that are 
constitutional or those found when the general level of per¬ 
formance of one person is compared with that of another, 
excluding the momentary deviations. It is not quite safe to 
say “Once a poor learner, always so”; but there is much truth 
in the assertion, “Several times a poor learner, nearly always 
one.” 

We may use the influence of a mild dose of alcohol, under 
experimental conditions, to illustrate the way in which numer¬ 
ous factors may modify the learning of the individual. Again 
the code-learning activity will be the thing learned. Six 
adults worked all day, for several days, at a variety of mental 
performances, including code-learning. In the forenoon con¬ 
ditions were always normal. At the usual time for lunch they 
were, on different days, treated in three different ways. On 
certain days they were given fairly large doses of alcohol, in 
a familiar beverage; on other days they were given a smaller 
dose of alcohol; on still other days they were given the same 
beverage, but with all the alcohol extracted. In the aecom- 
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panying graph 5 are shown the work curves for these three 
kinds of days, the records of the six workers being averaged 
at each test in order to give more uniform and reliable results. 
The score was the amount done in a fixed time, so that lowered 
ability is shown by a fall in the curves. 

The gap in the middle of the graph represents the noon 
hour, during which the dose was taken. The curves before 
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Fig. 27.— Influence of Alcohol on Code Learning. 

Average records. Heavy line, large doses; light line, small doses; 
broken line, control doses. Vertical scale represents score expressed 
as per cent of average forenoon performance Horizontal line shows 
six forenoon and six afternoon trials, and intervening lunch period. In 
this test lower score means decreased proficiency. 

and after this gap show the performance in code-learning be¬ 
fore and after the various dosages. The broken line shows the 
result on “control days” (non-alcoholic beverage). The best 
records are made at the first trial, early in the morning. As 
the day goes on the curve shows a general drift downwards, 
thus serving to illustrate one of the typical effects of fatigue, 
the influence of previous sustained activity. 

The light solid line shows the results on the days when small 
doses of alcohol were taken. The morning curve is the usual 
one. But after the dose the curve falls quite below the normal 
and remains there most of the afternoon, gradually rising so 


8 From H. L. HoIIingworth, “The Influence of Alcohol,” Journal of 
Abnormal and Social Psychology, October, 1923, and January, 1924. 
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that by the end of the day the work is back on the normal 
level. 

The heavy solid line shows the results on days when larger 
doses of alcohol were taken. Again the morning curves are the 
same as before. But after the dose there is a very great loss 
of proficiency, which remains distinctly lowered throughout the 
day. Even at the end the ability is less than that on normal 
days, and on days with smaller doses. 

Before the doses, in other words, the curves are quite alike. 
After the dose the curves definitely and reliably fall apart. 
The drug produces inefficiency in learning, and in such other 
abilities as are involved in performing the substitution test. 
The amount of such loss varies with the size of the dose, and 
only after a considerable time is the system able to recover 
from this disturbance. 

Numerous other influences, such as those we have mentioned, 
may in the same way be shown to modify the capacity for 
learning and the rate at which it goes on, and these results 
are often easily measurable. The case of alcohol may be con¬ 
sidered here simply as a single example of the facts, and of the 
way in which information of this sort is secured. In general 
it may be said that it is easier to introduce influences which 
will interfere with or lower the learner’s ability than it is tc 
find factors that will improve it by a similar amount. 

Knowledge of such results should save the teacher from con¬ 
cluding at once that any difficulty in learning is due to the 
natural dullness of the learner. Care should be taken first to 
make sure that the fault does not lie in the circumstances or 
conditions under which the learning is being carried on. The 
educator should therefore become quite familiar with the 
known facts about the hygiene of work. 

Lapse of time and the effect of disuse. Finally, among 
these general factors on which learning depends, we may con¬ 
sider the effect of disuse. By this we mean the lapse of time 
between exercises of the activity in which the learning took 
place. We shall first observe some of the experimental results, 
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and later consider the explanation that is to be given for them. 

It is well enough recognized that things once fairly well 
known, that is, learned, may slip away from us if we do not 
make use of them, exercise them, rehearse them. To only 
partly learn a thing and then to postpone training for a time, 
may mean that when training is renewed, it may be necessary 
to go nearly back to the beginning again and learn it all over. 

The following curve, from a study of the memory of college 
students for the material they hear in lectures, gives a dra-r 
matic illustration. 0 Without being warned that this was to 



Pro. 28.—A Cubve of Forgetting Material in Left the. (From Jones’ 
Experimental Studies oj College Teaching.) 


happen, different groups of students who had heard lectures on 
psychology were tested for their knowledge of what they had 
learned. Some were tested at the close of the lecture; others 
after different intervals ranging from a few days up to eight 
weeks. A careful experimental procedure was followed, so as 
to make the various comparisons well controlled and reliable. 

The curve shows the amount retained after the different 
periods of time; this ranges from 80 per cent immediately 

6 H. E. Jones, "Experimental Studies of College Teaching,” Archives 
oj Psychology, No. 68, 1923 
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after the lecture to 20 per cent after the lapse of eight weeks. 
A curve of this sort is commonly known as a curve of forget¬ 
ting. Similar curves have been secured in the case of various 
kinds of school learning, such as arithmetic, botany, zoology. 

In some cases the initial fall in the curve is very steep. In 
the next graph shown is the first curve of forgetting that was 
experimentally derived by Ebbinghaus for the learning on 
lists of non-sense syllables. During the first day or two the 



CNIERJIAL OEUNfEN LEARNING AND RELEARNING^N DATS. 

Fic. 29—A Curve of Forgetting for Non-Sense Series 
(Ebbinghaus.) 

fall in the curve is very steep, and thereafter more gradual. 
In another graph from McGcoch and Whitely (Fig. 30), a 
curve of retention for very meaningful material is shown. In 
such a case the slope of the curve is likely to be more gradual. 

In general then, we may conclude that, if learning is not 
continued, the lapse of time (disuse) produces a loss of ability 
(un-learning), and that this loss varies in amount with the 
meaningfulncss of the material. The more meaningful the ma¬ 
terial, the slower the loss. 

Any technique of instruction that will retard this gradual 
loss of the results of learning should be welcomed. Jones, 
whose memory curve for items learned in a psychology lecture 
we have just given, experimented with the device of giving a 
brief and summary but fairly complete review examination 
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during the closing minutes of the lecture period. Classes to 
whom these review tests were given were compared with those 
not receiving them. It was found that memory was fully 50 
per cent better, for intervals ranging from three days to eight 
weeks, in the case of classes with whom the immediate test 
device or summary examination was used immediately after 



0 30 60 90 120 

INTERVAL 

Fra. 30.—A Curve op Forgetting for Meaningful Material. (From 
McGeoch and Whitely, Journal of Educational Psychology, 1926.) 

the close of the lecture. Any such device, that will increase 
the permanence of learning by 50 per cent, should be put to 
good use in teaching. 

The psychology of forgetting. This outcome throws some 
light on what happens when we forget. Not only is non-sense 
material harder to learn than is material with meaning; with 
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it un-learning is also more rapid with the lapse of time in 
which no use is made of it. The explanation is probably to be 
found in the answer to the question—“What do we mean by 
meaningful material?” 

From the analysis of learning we have already given, it 
seems clear that meaning is the result of learning. It is 
through the process of learning that a detail, a sign, a cue, or 
symbol comes to operate effectively in the place of a larger 
context of which it has once been a part. Meaning is just this 
effectiveness in the operation of cues or symbols. A thing has 
meaning when and in so far as what it leads us to do, or feel, 
or think depends on previous experiences we have had w r ith it. 

Obviously, therefore, meaningful material is only material 
that has already been partly learned. Even learning to spell, 
as we have seen, is influenced by the degree of meaning which 
the words have. We take this to mean chiefly that, because 
of the familiarity which meaning implies, some of the spelling 
lias already been learned before the “spelling lesson” is as¬ 
signed. Meaningful material is more easily learned than is 
nonsense; and if the same time is spent on the two, meaningful 
material W’ill be better learned as the result of that effort. 

Now it is also true that things that have been well-learned 
are less rapidly “forgotten” than things not so well estab¬ 
lished. One of the results of “over-learning,” that is, of learn¬ 
ing things better than is necessary to enable one at the time 
to do them effectively, shows this. As a result of over-learning 
the rate of forgetting is retarded; although the thing learned 
may appear to be no better done at the time, the ability to do 
it this well will last for a longer period of disuse. 

The accompanying graph, from Gates, shows in a schematic 
way this effect of different amounts of learning on the rate of 
forgetting. Such a schematic curve is based on the results of 
numerous experiments in the literature of the experimental 
psychology of learning and forgetting. 

The amount or degree of learning is represented by the 
rising curve, from no learning, to learning just sufficient to 
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enable the learner to perform the act (threshold), and on to 
further practice (degrees of over-learning). The falling 
curves show the theoretical rate of decline or forgetting which 
follows each of these degrees of initial learning. Curve A 
resembles the curve of forgetting for non-sense material; Curve 
B that for the psychology lectures; Curve C that for very 
meaningful narrative. Differences in the rate of forgetting, 
we may therefore conclude, depend chiefly upon the degree of 
previous learning. 

Results of this kind suggest at least a partial explanation of 

MAXIMUM ___ 



Fig. 31.—Forgetting as Related to Degree of Learning. 

Curve A shows the loss or forgetting which occurs when the function 
is barely learned. The initial loss is rapid and great, followed by a 
much slower rate of deterioration. B, C and D show probable losses 
in functions which are over-learned slightly, considerably, and greatly, 
respectively. In all cases, after the rapid initial loss, the strength of 
the connections steadily but slowly decreases. (From A. I. Gates.) 

the fact of forgetting, as well as of its rate. Through learning, 
a cue, as part of a larger context, becomes an effective sign of 
or symbol for this context. If such a cue is continually ex¬ 
perienced as a part of this context and of this only, it becomes 
a more and more effective sign for just this context. 

Disuse, lapse of time, mean that such a detail is likely, in¬ 
stead, to be met as a part of new contexts, and as fast as this 
occurs the detail tends to become an effective cue for these 
new situations. It comes to lead to different responses than 
those to which it was originally trained. And unless special 
care be taken, such a detail will be encountered as a part of a 
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great number of such new contexts. Just in so far as this 
takes place, it will tend to lose its effectiveness for any par¬ 
ticular context, and especially for the original context for 
which it once functioned as an adequate symbol. 

For the same reason the mere repetition of the cue alone, 
without occasional reenforcement by its significant context, 
may result in a loss. The infant who at first sees its mother 
frequently when it is to be fed, soon comes to react to the 
sight of the mother by feeding reactions. But if the mother 
now appear, as comes to be the case, in many other contexts 
as well, the infant soon ceases to make these specific feeding 
responses to that cue. It will now react in this way only 
when other cues for the feeding situation are also present. It 
may even look as though the infant had forgotten how to react 
to the appearance of the mother. 

Mere repetition of a cue does not therefore enhance its 
effectiveness. It may and very likely will, on the other hand, 
reduce this effectiveness. It is repetition of the cue along 
with its significant context that adds to its power. We may 
say then that the loss in learning that comes through disuse or 
with the lapse of time is not due to any mysterious and special 
process to be known as forgetting. Such loss is for the most 
part at least to be explained as due simply to more and dif¬ 
ferent learning. 


PROBLEMS 

1. What are the main differences between quantitative and 
qualitative studies of learning? Are similar distinctions found in 
other sciences? 

2. Enumerate other specific quantitative questions or variables 
that might be investigated m an act of learning. 

3. Find some specific quantitative study of learning in the peri¬ 
odical literature of psychology or education, and report it to the 
class, emphasizing (a) problem, (6) method and (e) results. 

4. Write the alphabet, backwards ten times, taking the time in 
seconds for each completion. Graph these times in the form of a 
learning curve and discuss the result. 

5. Duplicate the experiment described in the text, with ealeu- 
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lation, naming opposites and color naming. Average the results for 
several learners and graph the three curves. Compare them with 
those given in the text. 

6. Describe some “plateau” experience in your own learning and 
try to discover the factors responsible for it. 

7. Cite cases in your own behavior of limits probably set by 
(a) knowledge, (6) motivation, (c) physiology. 

8. Adults can read a list of color names faster than they can 
do the color naming lest, but children cannot. Why? 

9. Evaluate the assertion: “You can’t teach an old dog new 
tricks.” 

10. Collect the class records for the Substitution Test, done in 
connection with Chapter II, and study them as examples of indi¬ 
vidual differences in learning ability. 
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CHAPTER IX 

DETAILS OF MANAGEMENT IN INSTRUCTION 

An experiment in the technique of impression. A teacher 
with an experimental attitude toward his work once tried to 
measure the effectiveness of different modes of emphasis some¬ 
times used in his instruction. 1 His general method was that 
of presenting information to his classes by means of lectures. 
The students were expected to learn this material. By this we 
mean that they were to be able to make correct statements 
about the subject without the facts first being recited again in 
their presence. Reduced cues were to become effective—such 
cues as a question, the mention of a topic, or some element in 
a new situation, for which information of this kind would be 
useful in guiding thought or action. 

Material was prepared containing 70 definite statements. 
After preliminary rehearsal so as to keep the general features 
constant, this material was presented to ten different audiences 
in the form of a lecture. Afterwards each person in each 
audience was examined to discover how much of the material 
he had learned. Various propositions were emphasized in dif¬ 
ferent ways, and by ingenious arrangements it was provided 
that different propositions should be emphasized in any given 
way before each audience. This gave ten measures, using ten 
different statements of each method of emphasis, and made it 
possible to secure average results with a high degree of re¬ 
liability. 

The modes of emphasis experimented with are given in the 
following table, along with their relative values. In computing 
these values the score 100 was given to the average value of 

1 A. T. Jorsild, “Modes of Emphasis in Public Speaking,” Journal 
oj Applied Psychology, December, 1928. 
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an unemphasized statement occurring m the middle of the 
discourse. All other values are stated in terms of this 100 as 
a base. 


Mode oj Emphasis Value 

5 repetitions, distributed at different points throughout the 

discourse. 315 

4 distributed repetitions of a statement . 246 

3 distributed repetitions of a statement . 197 

Verbal emphasis—“Now get this ”—prior to making the state¬ 
ment . 191 

Primacy—first statement of the 70 . 175 

2 distributed repetitions (statements 11 and CO) . 167 

Primacy—second statement of the discourse. 163 

2 distributed repetitions (statements 35 and 40) . 162 

Verbal emphasis—“Did you get that?”—after making ihe 

statement . 154 

Pause, before making the statement, for a time equal to that 

required to make the statement. 143 

2 repetitions in immediate succession, toward the end of the dis¬ 
course (statement 60) . 139 

Primacy—third statement of the 70. 135 

Recency—the last statement of the discourse. 12S 

Loudness—the voice raised above the customary lev el. 126 

Recency—the average of two statements just before the last. . 121 

Gesture—the arm raised in conventional gesture while making 

the statement . US 

2 undistributed repetitions early in the discourse (at statement 

10) . 116 

Banging fist on the table while the last word of the statement 

was being spoken. 115 

Ordinary run of statements, from positions 25 to 45, unempha¬ 
sized and unrepeated . 100 

Slowness of speech—articulation retarded to half the normal 

rate of delivery... 79 


Various sorts of impressiveness. We may use the term 
impressiveness to describe the effect of any kind of emphasis 
or advantage contributed by one of these minor details in the 
engineering of learning. A technique that results in more or 
better or quicker learning than another may be said to be, in 
this sense, more impressive. 
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Of course the most impressive technique of all is for the 
learning to be planned or the teaching managed in the light of 
a clear analysis of what is to be learned, the cue that is to be 
made effective, and the context or motive to be used in its 
first production. Nothing is more impressive as an aid to 
learning than for the act to minister directly to an urgent and 
vigorous need or distress of the learner. 

In addition to clear insight and a psychologically planned 
learning situation, various incidental aids may be employed, 
and many of these have been studied, both in rather artificial, 
laboratory experiments and also in connection with the bona 
fide learning of the schoolroom, the shop, the gymnasium. 
The results from Jersild’s investigation will serve to suggest a 
number of these devices and to direct our attention to other 
studies that have been made along similar lines. 

The effect of repetition. The repetition of an act of learn¬ 
ing promotes that learning. This has often been called the law 
of exercise or the law' of frequency. In the experiment just 
described a statement made but once was given a value of 
100. Statements made oftener than this had always a higher 
memory value—were better learned. And, in a general way, 
the oftener the repetition, the greater the value. In the case of 
the simple experiments made on the learning of animals, repe¬ 
tition is the sole procedure in the hands of the trainer, unless 
changes are made in motivation and in the effectiveness with 
which the terminal act relieves the initial irritant, that is re¬ 
ward and punishment. 

But more can be said about repetition than this. For one 
thing, we see from the table that repetition does not produce 
results commensurate with its “cost.” . Repetition shows a law 
of diminishing returns, at least in most cases of learning. 
Consider the results of different degrees of repetition, in the 
experiment just described. We here tabulate separately the 
comparative values for different numbers of ‘ distributed 
repetitions—that is, repetitions some distance apart. 
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Number of Times Presented Value 

5 times . 315 

4 times . 246 

3 times . 197 

2 times . 162 

1 time. 100 


Two exercises are better than one, but not twice as good; in 
fact it takes four repetitions to be twice as valuable as a 
single exercise, according to this table. This is the law of 
diminishing returns. In general such experiments have shown 
that for the more common forms of learning the value of 
repetitions increases with the number of repetitions, but more 
slowly—approximately as the square root of the repetitions. 
The explanation of this rather interesting result may be com¬ 
plex, but one factor that may be responsible for the law of 
diminishing returns is that the “easier” steps in cue reduction 
may be accomplished by the earlier trials. This leaves in¬ 
creasingly difficult steps to be accomplished by the later repe¬ 
titions; they might therefore be considered to be just as effec¬ 
tive as the earlier ones, since they have harder work to do. 
Their effects may be just as real though less spectacular. 

A second important fact about repetition as an influence in 
learning appears when the “distributed” repetitions are com - 
pared with the “undistributed ? 7 In the table just given there 
are two cases of “2 undistributed repetitions,” that is, repe¬ 
titions in immediate succession. Their values, in different 
parts of the discourse, are 139 and 116. There are also two 
cases of “2 distributed repetitions,” that is, repetitions of the 
same statement separated by a considerable interval. Their 
respective values are 167 and 162. Distributed repetitions 
appear to be more effective than undistributed. 

Most effective distribution of practice. This result is con¬ 
firmed by many similar studies 2 on such activities as learning 


2 See Daniel Starch, Educational Psychology (Macmillan Co., 1927), 
Ch. xi, for a convenient summary of many of these investigations, and 

f/i» kikimnnAnk*, U mf nvnn no 4 /-» tllftm 
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syllables, mastering foreign vocabularies, code learning and 
substitution tests, addition and division, practice in multipli¬ 
cation, and the like. Thus in one study of code learning, four 
groups of learners practiced for the same amount of time, but 
the practice periods for the various groups were respectively 
60 minutes, 45 minutes, 30 minutes and 15 minutes. The 
shorter the period, the greater the number of sittings, and 
hence the more distributed the practice. At the end of the 
same total amount of training all the groups were tested for 
their ability, with the following results. The 30-minute period 
was found the best: 

Period Gain 

15 minutes . 22 per cent 

30 minutes . 30 per cent 

45 minutes . 25 per cent 

60 minutes . 15 per cent 

In another case (Starch), also a study of code learning, 
“ten minutes twice a day was productive of the greatest 
progress, twenty minutes once a day was productive of almost 
as rapid progress, forty minutes once a day was productive of 
considerably less progress, while 120 minutes at one time pro¬ 
duced scarcely half as much progress as the ten-minute or 
twenty-minute periods. The total time in all four distributions 
was the same.” The results of this experiment are shown in 
the accompanying graph. 

The most favorable distribution varies with the circum¬ 
stances and must be determined experimentally if precision is 
desired. But, in general, massed repetitions n rp unfavorable. 
Very, very short periods, too much distributed, are also un¬ 
favorable; they waste too much time on each occasion in 
merely “g etting under wav.” And periods that are too long, 
with some but not enough distribution, may be wasteful; 
monotony and fatigue may offset improvement. 

A further general rule may be suggested, also on the basis 
of experiments in learning. This is that the most favorable 
distribution is likely to be not a mechanical one, mapped out 
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according to uniform intervals. Instead, distributed repeti¬ 
tions early in the learning should come rather closer together; 
later on in the process they may be separated more and more. 



Fig. 32.—Practice in Writing Numbers for Letters According 

to a Key. 

After Starch, Educational Psychology, Macmillan Co. Copyright, 1927. 

Thus if ten repetitions are distributed in the two following 
ways: 

123456789 10 

12345678 9 10 

the second arrangement would be found most effective. 8 

Attention-getting devices. Turning back again to the results 
in the table on page 190 we may consider some of the other 
techniques there measured. Several of these may be grouped 
under the head of “ vividness.” Ver b al emphasis, before or 
after the statement, tends to “call attention” to the statement, 
giving it a clearness or vividness it might otherwise lack. 


8 See for experimental evidence, L. H. Tsai, “The Relation of Reten¬ 
tion to Distribution of Learning,” Journal of Experimental Psychology, 
February, 1927. 
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Prima cy, that is, occurrence early in the series, while attention 
is still alert and interest keen, has a similar effect. 

These vividness devices give an appreciable advantage to 
the acts of learning to which they are attached. Some forms 
of vividness, however, are definitely better than others. The 
verbal emphases stand highest; they are more meaningful in 
character. The more mechanical the vividness devices em¬ 
ployed, the lower, on the whole, they are likely to fall in the 
scale. Thus, raising the voice, making a gesture with the arm, 
and banging the fist on the table do have a certain emphasis; 
but their value is less than that achieved by verbal (meaning¬ 
ful) emphasis and by primacy in the series. 

Some devices, used for the purpose of attracting attention, 
may even defeat their purpose. Slowness of speech in making 
a statement has a value in the table of only 79, as compared 
with a value of 100 for a wholly unemphasized statement. 
Such a device apparently does attract attention, but to itself 
rather than to anything useful in the learning situation. It is 
like some of the attention-getting devices used by the adver¬ 
tiser. They are so attention compelling that they take atten¬ 
tion wholly away from the commodity, the name of the article 
or firm. 

The basis of these attention-getting devices, when they are 
successful, may be seen in the simpler experiments with 
animal learning. When the cat is learning to get out of its 
cage by manipulating a latch on the door, anything that serves 
in the beginning to attract its attention to that side of the 
cage is likely to facilitate learning. The preliminary explora¬ 
tions are more likely to hit upon the latch than if the animal 
were busy elsewhere; the “examination is abbreviated” by the 
general orientation. For this reason, since the food box serves 
to orient the animal in its own direction, it is easier for the 
animal to learn how to escape if the gate or route lies directly 
between it and the food box than when it is necessary first to 
turn away from the “lure” and learn a “detour” before se¬ 
curing the food. 
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Direction of attention may be put to good uses in the 
guidance of learning, but, as the results have just shown, it 
may also be abused and be a positive handicap. 

The direction of attention. Simple slogans like “Keep your 
eye on the ball” have an element of truth in them, but should 
not be followed blindly. The animal in the cage is better off 
in the beginning if it keeps its eye on the food box; its orien¬ 
tation is then in the right direction; extraneous stimuli are in 
part excluded through this limitation of scope to the general 
territory of the goal. But this is only in the simplest of 
cases. If a “detour” is required, and the solution does not lie 
directly in line with the goal, then the sooner the animal takes 
its eye off the food the better, so long as its motive persists 
and activity continues. 

The same thing is true for the human pupil. The only| 
flat rule that can be given is to direct the attention where it is 
most needed at the moment. This may be at one time the, 
goal, the immediate stimulus to the act; at another time it 
may profitably be the act itself, as an aid to distinguishing be¬ 
tween correct and wrong responses; at another time it may be 
the general result of the activity—the change produced in the 
environment, the effect of the act on the initial irritant. 

What the teacher can do is mainly to modify the temporary 
“scope” of the learner; now to increase it by calling attention 
to relevant items that might otherwise escape attention; now 
to decrease it, so as to exclude items which, if they should 
become established cues might later lead to error or to inter¬ 
ference. 

In teaching performances in which the basic acts are already 
well accomplished, as in pulling a trigger, hitting a ball, it is 
usually a good rule to keep attention on the external stimulus 
—on the target or the goal. In activities where the movement 
itself is not already a fairly well-practiced one, as in swim¬ 
ming or in driving a motor car, it is not enough to keep atten¬ 
tion fixed on the distant bank or “on the road.” The actual 
goal is here a more immediate one, the particular instruments 
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used, the arm and leg coordinations to be made. In cases in 
which the initial motivation is likely to be weak, as in perfect¬ 
ing penmanship, in spelling, or in drawing maps, attention 
may sometimes be usefully directed to some model to be imi¬ 
tated, or to some feature of the act that will as clearly as 
possible relate the act to the motive which it may at the time 
relieve. 

As the act becomes perfected, attention can usefully shift to 
various elements in the context, which on subsequent occasions 
must be relied on to determine whether or not this particular 
act is called for. This is the stage of balance or control, at 
which stage cue reduction will have enabled the learner to per¬ 
form the act itself almost “without attention.” 

Avoid the conflict of half-learned acts. If a given cue 
has been established so as to lead effectively to one response, 
which w r e may call A, the subsequent learning of this cue in 
connection with another act, B, is not found to interfere with 
the previous learning. Instead some experiments show r that 
the later learning may even further improve the effectiveness 
of the cue as a stimulus to A. Once such a “connection” is 
well established, every time the cue occurs, it apparently tends 
to bring into being the responses previously associated with it, 
and this amounts to a certain practice. 

But if the cue has not yet been well established for response 
A, then the attempt to train it for a different response B 
actually interferes with the previous learning. The two re¬ 
s ponse tendencies nppp&r in such a case to conflict. A practi- 
cal application of this principle has been suggested in connec¬ 
tion with the learning of new languages, in which at least some 
part of the learning consists in establishing a foreign word as 
the response (equivalent) to a w’ord in the native language. 
If two foreign languages are undertaken in this way at the 
same time, or before either is very well mastered, interference 
may be expected, and the procedure would be inadvisable. 
But if one language has already been well learned first, not 
only may the second then be learned more easily but its learn- 
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1 ing may even work favorably upon the mastery of the first. 

The advantages of attempted recitation. In an interesting 
experiment on recitation attempted before complete mastery, 
Gates 4 showed the value of this procedure in a very clear fash¬ 
ion. Pupils were set to “learn by heart” two kinds of material, 
non-sense syllables and meaningful prose. In some cases all 
the time was devoted to studying (reading) the material with¬ 
out any attempt to recite it until the end of the study period. 
In other cases varying amounts of the time were spent in 
attempting to recite at a signal, prompting oneself by glancing 
at the material when necessary. The following table gives the 
results. 


Material and Method 

16 Non-sense Syllables 
Pee Cent Remembered 

Meaningful Material. 
Per Cent Remembered 

Immediately 

After 4 Hrs.j 

Immediately 

After 4 Hrs. 

All time devoted to 
reading 

35 

15 

35 

16 

20 per cent of time 
devoted to reci¬ 
tation . 

50 

26 

37 

19 

40 per cent of time 
devoted to reci¬ 
tation .... 

54 

28 

41 

25 

60 per cent of time 
devoted to reci¬ 
tation 

57 

37 

42 

26 

SO per cent of time 
devoted to reci¬ 
tation 

74 

48 

42 

26 


This table of results shows: 

1. The greater the amount of time devoted to attempted 
recitation, the greater the percentage of the material recalled. 
This is true for both kinds of material. 

4 A. I. Gates, “Recitation as a Factor in Memorizing,” Archives of 
Psychology, No 40, 1917. 
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2. The influence of attempted recitation is much greater in I 
the case of non-sense material than in the case of meaningful j 
prose. 

3. The advantage of the method of attempted recitation is 
much greater in the case of delayed memory, memory after 
four hours, than in the case of memory immediately after 
having completed the study period. 

Several explanations for this important result or set of 
results may be suggested, and all of them have a direct bearing 
on the technique of directing learning. Some of these explana¬ 
tions are as follows: 

(a) The learner is ultimately going to be called on to recite. 
Therefore this, not reading, is what he should learn to do. 

(b) In attempted recitation just those cues a re going to be 
introduced that are later to be depended on. 

(c) The awareness of success or failure in the method of at¬ 
tempted recitation builds up a stronger motive for the act of learn¬ 
ing, for the chagrin of failure~is added to'TvKatever other demands 
may have set the process going in the beginning. 

(d) The learner by the recitation method is able to discover 
wh ere the difficult po rtions of the task are a nd to di st ribut e his 
attentionaFrtUeffort, accordingly. 

Global versus piecemeal learning. It is often said that it 
is better, in learning a new act or in mastering a given amount 
of new material, to study it as a “whole” rather than by tak¬ 
ing it bit by bit. The “whole” or “global” method is said to 
be superior to the “part” or “piecemeal method.” This has 
often been found to be the case in experimental investigations, 
which have usually dealt with the memorizing of verbal series. 

Thus in one case poems about eight pages long were learned 
both by reading the whole poem through three times a day 
until it could be recited (whole method), and also by learning 
a verse a day, then reviewing the whole to perfect recitation 
(part method). The part method was found to require nearly 
25 per cent more study time than the whole method. 

The following table, giving some of the results of such ex¬ 
periments (Pyle and Snyder), leads to similar conclusions. 
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Part Method, Whole Method, 

Time Required Time Required 

16 min. 12 sec. 14 min. 17 sec. 

27 23 23 53 

38 44 35 16 

48 31 43 53 

81 10 63 38 

168 55 13? 55 

431 20 348 00 

On the other hand, certain other investigations of the two 
methods in non-verbal performances, such as learning to trace 
a complex maze with a pencil (Peckstein) found the advan¬ 
tage to lie with the sectional method. 

Several considerations may be pointed out. In the first 
place most learners, if left to themselves, would perhaps adopt 
the sectional or piecemeal method and have established this 
as their usual procedure in learning. To adopt the whole 
method suddenly goes counter to their learning habits, and 
this method might at first be found inferior, although with 
equal practice it might work better. 

The advantage usually credited to the whole method is that 
by it the learner practices precisely what he hopes to do at 
the end of training; all his cues come to lead in the right 
direction. In the part method the repetition of sections means 
forming the habit of going back to the beginning of one sec¬ 
tion after completing it, rather than on to the next, and this 
is not only useless learning but is often a positive hindrance. 

On the other hand there are processes, such as swimming, 
in which it is not feasible to learn bit by bit. One must even 
in the beginning do the thing as a whole, at least to the point 
of being able to keep afloat. The only other method would 
require “formal exercises,” in which various parts of the proc¬ 
ess were rehearsed separately, which would not be swimming. 

Apparently the most that can be said is that each act of 


Percentage 
of Time 
Saved by 
Whole 
Method 

12 

13 

9 

12 

22 

17 

19 


Number of 
Lines 
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learning may well be studied in its own right in this respect. 
It may be that for some materials one method is best* for other! 
materials another. The part method in general has at least' 
the advantage that it is more likely to give the learner some 
sense of progress. Moreover many projects, such as calculus,. 
must be mastered bit by bit, since later parts presuppose thn 
adequate mastery of earlier parts. Often some judicious com-*| 
bination of the two methods is likely to be advisable. 

Knowledge of results. Imagine an apprentice in archery 
learning to hit a target placed so far away that he cannot hear 
the landing of his arrow. Suppose further that he is required 
always to practice in the dark, so that no visual clues are 
available, informing him of his success or failure, and that by 
all other possible means he is prevented from knowing the 
outcome of his endeavors. In no way would his acts be able 
to relieve the irritant that led to them—say the mild chagrin 
of not being apt with bow and arrow. Naturally enough we 
should not expect any improvement as the result of practice— 
there would be no learning. His arm to be sure, might become 
stronger, but this would not be learning, it would be growth. 
If he should become better able to place the arrow in the bow 
and to discharge it effectively, this would be due to a viola¬ 
tion of the conditions; it would be because he actually had 
some clues, through the sense of touch, of the result of his 
activity. 

Knowledge of results, therefore, that is, some actual experi¬ 
enced effect of the activity upon the irritant that leads to it, 
is required for all learning. It is hard to believe that any one 
ever seriously supposed this not to be the case. Yet a number 
of investigations have been reported which sought to discover 
whether or not knowledge of results makes a difference in the 
progress of learning. 

We may understand the issue perhaps by making the dis¬ 
tinction not between knowledge and complete ignorance, but 
between various degrees of knowledge. The question then 
becomes, does additional and more specific knowledge of re- 
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suits influence the course of learning? The following experi¬ 
ment will illustrate the general nature of these studies. The 
subjects of the experiment were required to write the letter a 
legibly as many times as possible in a fixed time—30 seconds. 
The experiment was continued for 15 successive sittings, and 
the subjects divided into two groups. 

The “informed” group were shown their scores from time 
to time, and thus made aware of the progress of their skill in 
this act. The “ignorant” group were not provided with this 
special exhibition of the results of their work. At the end of 
the tenth sitting the groups were reversed. Those who had up 



Fig. 33.—Showing the Effect of Exhibition of Scores on the Rate 
of Learning. Such Information and Publication of Results 
Provides Additional Motive. (From Book and Norvell, adapted.) 

to this time been informed were no longer given this special 
information; those who had been ignorant were now given the 
results. The preceding graph shows the rates of progress in 
the various cases. 

From the beginning the informed group improve at a more 
rapid pace. When information was withdrawn, at the tenth 
trial, this group slumped remarkably; not only did they cease 
to improve, but the whole level of (heir performance w T as 
inferior. The previously uninformed group, however, now 
given knowledge of their results, not only continued to gain, 
but forged ahead with a remarkable spurt. 

We must examine these results rather carefully. Note in 
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the first place that even the uninformed group of learners ac¬ 
tually made notable progress from the beginning. This must 
mean that they were not actually wholly ignorant of the re¬ 
sults of their work. To be sure they lacked the special exhibi¬ 
tion of their scores, planned by the experimenter; but from 
seeing their work proceed and noting the changes in their 
own movements and feelings, they actually received consider¬ 
able information. They differed from the informed group 
only in having somewhat less exact knowledge of results. 

Moreover, the remarkable lapse in the case of the previously 
informed group, when information was kept from them, sug¬ 
gests that something more than knowledge was involved. The 
slump and the decline in rate of progress can only mean that 
the initial motive had been weakened. In this case the exhi¬ 
bition of the scores is more than an added bit of knowledge; 
it results in an actual intensification of the motive, and it isf 
this change in motive which appears to have been the chief! 
factor at work. 

We may nevertheless make the most of the fact that prog¬ 
ress in learning is dependent on knowledge of results, and it 
follows from this that the more complete, specific, and imme¬ 
diate the knowledge, the better will the learning proceed. This 
is why deferred relief, postponed information, is less valuable 
as an aid to learning than that which is closely tied up with 
the act itself. 

It should be pointed out that the investigators 6 responsible 
for the experiments we have just reviewed clearly realized that 
it was motivation, not mere infoimation, that was being^ 
studied. The investigation is described ver y accurately in it$ . 
title as oneTfeltling wUJj^tS6e-wtff~to' Team-” 

\ Providing effective motives. Knowledge of results, as we 
; have just seen, may affect the rate of learning if only by 
modifying the learner’s “self-esteem.” Teachers well know 
that social approval or disapproval at the hands of others 

'Book and Norvell, “The Will to Learn,” Pedagogical Seminary, 
December, 1922. 
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also definitely affects the learning of adults, as well as of chil¬ 
dren. A single experimental demonstration of this fact may be 
cited. Hurlock 8 measured the ability in working problems in 
arithmetic in the case of a large number of school children. 
These were then divided into groups of equal initial ability; 
all the groups were given several days of practice and record 
was made of their respective rates of improvement, under 
different modes of “treatment.” 

One group was strongly praised for the excellence of their 



DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 

Fid. 34. —The Influence of Approval. Disapproval and “Listening 
In” on the Approval or Disapproval of Others. (After Hurlock.) 

work; another group was scolded for their inferiority and care¬ 
lessness; a third group was allowed simply to listen to the 
approval or disapproval of these groups; a fourth group, the 
“control,” neither received nor heard any comments. All the 
groups are then called upon for the successive practice periods 
of work in arithmetic. 

The accompanying graph shows the Outcomes, in the case of 
these variously motivated groups, all of whom were at the 
beginning of equal ability in the thing practiced. The “con- 


8 E. B. Hurlock, “The Value of Praise and Reproof as Incentives 
for Children,” Archives of Psychology, No. 71, 1924; also “An Evalua¬ 
tion of Certain Incentives Used in School Work,” Journal of Educa¬ 
tional Psychology, 1625. 
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trol” group makes no gain; the “listening in” group improve 
slightly at the very next performance, but the effect does not 
last. The “reproved” group make a notable gain at the next 
performance, but, receiving no further discouragement, the 
effect also wore off, although this group continued to do better 
work than either the “control” or the “listening in” group. 
The “approved” group, although receiving no further com¬ 
ments, continued to forge ahead steadily and nearly doubled 
their score by the end of the practice periods. All the other 
groups finished little better than they had been in the begin¬ 
ning. 

We cannot hastily generalize from such results, of course. 
Over a longer period of time disparagement might result in 
increased effort; soft praise, especially if unjustified, might 
lose its potency; some more fundamental motive might seize 
upon the control group and act in ways much more effective 
than verbal comments of the teacher. 

Individual differences are also important. A distressing 
sense of inferiority, however induced, may arouse one pupil 
to more vigorous attack; it may lead another to abandon the 
quest for excellence in this activity and turn to others the 
outcome of which is more consoling; in another any kind of 
“induced” excitement may simply fluster and interfere with 
calm progress. Such individual differences in motivation are 
so important that the teacher should be alert to them; they 
are in some ways as important as are differences in native^ 
capacity for cue reduction. 

Various other studies of the effect of approval and disap¬ 
proval, encouragement and discouragement, on learning and 
on mental work have been made. Gilchrist 7 found that a 
group of workers who had been praised for their achievement 
did 79 per cent better work in a second test, whereas a group 
that had been discouraged by disparaging remarks did 6 per 
cent poorer work instead. 

7 E. P. Gilchrist, “The Extent to Which Praise and Reproof Affect 
a Pupil’s Work,” School and Society, December 2, 1916. 
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Gates and Rissland 8 experimented with three groups of 
college students; one group was praised, another reproved, and 
a third received no comments. When the three groups sub¬ 
sequently repeated the tests there was found “a very slight 
difference in average improvement or even in percentage of 
individuals who improve in three groups. . . . Such difference 
as there is seems to be in favor of encouragement or dis¬ 
couragement rather than mere repetition.” The suggestion 
would be “that it is better to make some comment 
about the score than to make none; that it is a little better 
to make an encouraging than a discouraging remark; that 
relatively poor individuals are more likely to be unfavorably 
affected by discouragement than are relatively proficient indi¬ 
viduals; that the effect of these incentives does not seem to 

4 be constant for the (various) tests.” 

' The avenue of stimulation. As a final illustration of de¬ 
tails in the management of instruction we may consider the 
way in which the materials or the problem may be presented 
to the learner, especially the sensory avenue of presentation. 
Any problem in learning, such as that of mastering a stroke in 
swimming, may often be presented in various ways. Thus, 
in teaching swimming, the problem may be presented by plac¬ 
ing the learner in the water; by talking to him, verbally de¬ 
scribing the movements to be acquired; by letting him observe 
the movements of other swimmers, or motion picture films, 
lantern slides, drawings, diagrams, written or printed instruc¬ 
tions, or even charts of figures or mathematical formulae. In 
the case of “subject matter” presented in the classroom or 
auditorium, many of these options are available. Touch, 
hearing and sight are all available; and in the case of vision 
there are many alternative ways of presenting material. Does 
it make any difference which avenue of presentation is used? 



8 G. S. Gates and L. Q. Rissland, “The Effect of Encouragement and 
of Discouragement upon Performance,” Journal oj Educational Psy¬ 
chology, January, 1923. 
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of sensing seems to have an advantage. If the stimuli are 1 
equally clear, we learn equally well to react to cues from any 
sensory field. Differences in sensory keenness, among individ¬ 
uals and differences in past habits, will of course count, but 
on such individual variations no important generalizations 
can be made. 


Investigator 

Best Method 

Second Best 

Poorest Method 

Kirkpatrick . 

Objects seen and 
words heard 

Words seen only 

Words heard only 

Pohlmann 

Objects seen only 
or with words 
heard 

Words heard, or 
seen and heard 

Words seen only 

Moore .... 

Erickson and 

Objects or pic¬ 
tures seen 

Words seen only 

Words heard only 

King .... 

Lesson heard only 


Lesson read (seen) 

Sumstine 

Motion pictures 
seen only 

Film seen and 
lecture heard 

Lecture heard 
only 

Lacy . 

Story heard only 

Story read (seen) 

Film seen only 

Weber (1) 

Film seen and 
story heard 

Film seen only 

Story heard only 

Worcester 

Materials heard 


Materials seen 

Weber (2) .. 

No considerable differences between film alone, story 
heard, film seen and story heard, or story read silently 
(except for ability to draw objects, in which the visual 
methods were superior) 


Experiment shows, however, that the use of several avenues 
of presentation is often superior to that of any single one. 
Such a method also provides the most favorable way of meet¬ 
ing the difficulties that depend on individual differences of 
habit or of sensory keenness. Swimming instruction that is 
conducted by various means, that uses the senses of touch, of 
sound and also of sight, is likely to be more effective than 
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that confined to one sort of material. In other words, the 
more the cues that are available, and the greater the variety of 
these cues, at least within reasonable limits, the more likely 
is cue reduction to proceed effectively. The results of some 
*of the great number of experiments on the relative merits, 
under different circumstances, of different avenues of impres¬ 
sion, may be summarized in the preceding table. 

These studies, and many more like them, illustrate the 
numerous available ways of presenting materials to a group 
of learners. They suggest that the value of the various 
methods may depend on the nature of the material, the pur¬ 
pose of the presentation, the character of the observers (as old 
or young), the method of measuring the results, the amount 
of interest aroused, and perhaps other features. 

The different investigations are as a matter of fact fai 
from comparable. Some of them employed disconnectec 
words while others used meaningful material, such as prosi 
passages. Nor can we compare words seen for two second 
with words spoken at the rate of one for each two-secon< 
period. Obviously the comparison of seen words with heart 
words is very different from the comparison of seen picture 
of objects with the heard names of them. But for no on 
type of comparison is there adequate evidence of universe 
advantage or disadvantage. In addition to these complica 
tions, results from children are not comparable with thos 
from adults. Detailed circumstances of each set of materia 
and conditions of experience introduce further complication 

The most that can be said in general is that the teacla 
can best consider the nature of the materials; such factors f 
relative time, effort and expense; the purpose of the present! 
tion; the previous habits of the pupils; the relative intere 
and novelty of the various methods; their mechanical adva’ 
tages; and particularly the desirability of providing a varie 
of cues, any one of which, when available in later life, mi 
serve to put the learned act, thought or feeling at the dispos 
of the pupil. 
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Concrete materials versus symbols. Although no one ave¬ 
nue of sensory presentation seems to have a distinct advan¬ 
tage, something definite can be said as to the relative merits of 
concrete versus symbolic ways of presenting information and 
instructions. Human beings are more alike in their sensory 
than in their perceptual capacities. That is, they are more 
alike in their mere ability to hear sounds and see objects than 
in their ability to treat these sights and sounds as symbols 
and comprehend their meanings. The greater the symbolism 
‘ entering into the materials presented, the more will members 
of the audience differ in their comprehension of it. And the 
more subtle the symbolism, the greater the differences 
will be. 

The simplest symbols are likely to be based on similarity. 
This is the case, for example, with pictures and with gestures. 
More symbolic than pictures would be such things as graphs, 
maps, diagrams, blue prints. Here the resemblance or simi¬ 
larity is reduced to a bare detail. The lines of the blueprint 
may represent bricks, but they do not portray bricks. They 
are similar to rows of bricks only in their directions and spa¬ 
tial relations. 

In the case of words the symbolism is still more remote from 
similarity. And the more technical the vocabulary the more 
subtle the symbolism, the more arbitrary and unfamiliar the 
meanings. We could thus arrange various ways of telling a 
story or presenting material for study in a hierarchy of sym¬ 
bolism, with concrete objects at one end and subtle symbols 
such as statistical coefficients at the other. The series would 
be somewhat as follows: 

1. Seeing the actual events take place or handling concrete 
objects and materials 

2. Seeing the events “acted out,” as in drama or pantomime, 
by people who “represent” the actual characters of situations 

3. Motion picture portrayal of the events, or of actions in¬ 
tended to represent them 

4. Photographs, still pictures of significant characters and 
objects 
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5. Maps, diagrams, blueprints and similar graphic represen¬ 
tations of objects, facts and relations 

6. Verbal account and description, heard or read, in the mother 
tongue, using the vocabulary of daily life 

7. Description through the use of technical symbols and ter¬ 
minology, indices, coefficients, foreign speech or similar sets 
of special and recondite signs 


The earlier in this series a method stands the more nearly 
‘alike will people be in their ability to understand it, and the 
more equally will they be informed by its use. The later ini 
* the series the method stands, the greater the heterogeneity of j 
mankind, and the more diverse the degrees of understanding/ 
will be. 1 

If the group to whom material is presented is very hetero4 
geneous, the simpler methods will be the more likely to carry 
the message to all. The younger, the less sophisticated and 
less educated the audience, also, the more likely will the 
simpler methods be to promote equal and general understand¬ 
ing. 

If uniformity of comprehension is desired, the simpler the 1 
method the better. Often diversity of reaction and opinion is ] 
wanted instead; in such a case more symbolic presentation 
may serve to provoke individual differences that might other¬ 
wise go unannounced. 


PROBLEMS 

1. Present to the class a series of car card advertisements, ex¬ 
posing each for about two seconds. Then have each student recall 
as many as he can, identifying them by a brief written description. 
Find the number of times each card is recalled and try to explain 
the differences. 

2. Read a list of words, with the instruction to recall them at 
the end of the reading. Repeat some words two, three or four 
times, at different points in the senes. From the memory scores 
compute the values of different frequencies of repetition. Do pri¬ 
macy and recency in the series have any influence? 

3. If an advertiser expected to send a series of six form letters 
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to prospective customers during the first six months of the year, 
what mailing schedule would you recommend? 

4. Show the equivalent of attempted recitation in learning to 
drive a motor car. 

5. Memorize one half of a poem by the piecemeal method and 
the other by the global method. What results, and what explana¬ 
tion, if the results differ from those given in the text? 

6. What motivations did the old “spelling bee” introduce into 
the study of spelling? 

7. Show how the purpose of the presentation might determine 
the relative value of different methods of exhibiting the materials 
of instruction, as in a lecture. 

8. In what ways does “knowledge of results” operate to improve 
the process of learning? 

9. How might a teacher of elementary arithmetic use practice 
curves to stimulate learning how to multiply fractions? 

10. Do you consider the public posting of grades in term exam¬ 
inations to be a psychologically approved way of using knowledge 
of results? 
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CHAPTER X 

THE PSYCHOLOGY OF CLASSROOM METHODS 

Classical procedures. A number of general methods of 
instruction have been so much discussed or so widely used 
that they may be called “classical.” Under each method, spe¬ 
cial adaptations will be made to the subject matter, the pupils, 
and the purposes of instruction. But the general features re¬ 
main recognizable above these modifications. The student of 
education will wish to be familiar with some of these classical 
procedures, and with their psychological implications. 

The general methods to be considered in this chapter will 
be as follows: 

(а) The method of apprenticeship 

(б) The method of drill or rehearsal 

(c) The inductive or “logical analysis” method 

( d ) The purposive problem or “psychological analysis” method 

(e) The project method 

The general questions to be raised will be, in each case— 
■“What are the special characteristics of the method?”; “What 
Are the special advantages and disadvantages of the method?”; 
and “What can be said of the psychological soundness of the 
method?” 

The method of apprenticeship. This is one of the oldest 
of pedagogical methods. The learner definitely “learns by 
j doing.” He watches a skilled workman, or other performer, 
t assists in the simpler tasks, meanwhile observing the more 
difficult acts and trying in time to master them also. The 
method is still much used in industrial and professi onal edu¬ 
cation . The plumber’s or carpenter’s apprentice has a recog¬ 
nized trade status and passes from this to other definite levels 
of recognized trade skill. 
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In engineering education a similar method is suggested by 
the “study-work” arrangements. In these plans the student 
spends certain periods of time in the classroom and laboratory, 
and certain periods in the industrial plant. Medical students 
and clinical psychologists are often required to spend certain 
periods of time as “internes” as part of their professional 
training. In the training of teachers “practice teaching” is a 
recognized device. The learner, under the guidance and ad¬ 
vice of more expert teachers, tries out in practice the princi¬ 
ples learned in the classroom, and becomes acquainted at first 
hand with some of the problems and difficulties. 

The method of apprenticeship, in its modern form, has many 
distinct advantages and may be based on sound psychological 
principles. Among the various advantages and disadvantages 
may be noted the following: 


Advantages 

1. The curriculum is directly provided, by the practical nature ' 
of the work engaged in. This is just such work as that for which 
the learner is to be prepared. Irrelevant material is not likely to be 
included in the activities, and the problems of “transfer” arise only 
as they do in life, as distinguished from school. 

2. AU learning is by doing rather than by “talking about”; one 
effect of this concreteness may be greater interest; in the case of 
relatively poor learners, better understanding of the topics is pro¬ 
moted; trial and error correction is at once provided, not arti¬ 
ficially, but through the immediate knowledge of success or failure. 

3. The tests are direct, objective, impersonal. The examinations 
or checks on the progress of the pupil are not set by a teacher. 
They are administered by practical life itself. They are therefore 
likely to be always relevant, and fair and in themselves of educational 
value. 

4. Provision for individual differences is automatic. It is in fact | 
unavoidable by this method, for each apprentice will necessarily | 
learn only aospxdihg to his own^ rate. And,jse§k and progress will ; 
largely depend on his own ability. 

5. All learning is clearly purposive, intrinsically motivated. The , 
activity is closely tied up with the “Jife career motivg” and thus j 
takes advantage of one of the strongest of the learner’s “drives.” 
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Disadvantages 

1. There is an ever-present danger that the apprentice may be¬ 
come only a “helper” or “slave” of the workman, and that his status 
as learner may be forgotten and neglected. 

2. The study of industrial management has shown that the best 
workman is not necessarily the best teacher, and does not necessarily 
even understand the principles on which his own skill depends, and 
perhaps cannot communicate them to others. 

3. Background subjects, cultural topics, tend to be ignored and 
training tends to be narrow and limited in scope. 

T Non-vocational teaching, covering many important character 
traits and civic ideas, is not provided for. 

5. Preparation for promotion may not be provided. For promotion 
often consists in being set to do something different —directing other 
men rather than managing machines, for example. 

The life-career motive. The effectiveness of tying the 
learning activities closely to the vocational plans of the learner 
has been much discussed in educational circles, but little avail¬ 
able evidence has ever been produced on the topic. We find 
a college dean reporting that: 

It is inevitable that a boy will lie down on his job [as a college 
student] if he can see no connection between what he is asked to 
do and what he hopes to do or think in later life. . . . The result 
of not finding any motive sufficiently dominating to float a boy 
past all kinds of secondary interests is for the most part responsible 
for the reputation that our colleges have for ineffective work. 1 

Since the effectiveness of the method of apprenticeship is so 
often supposed to be due in part to the way it relates learn¬ 
ing to the life-career motive, it would be instructive if more 
studies of an experimental kind were available on this topic. 
Few are to be found reported. The following example 2 will 
serve to suggest the type of inquiry that might profitably be 
made in various educational situations. 

Of 160 boys in a high school, it was found that 82 had indi- 


1 Report of the Dean of Columbia College, 1927, p. 16. 

2 G. N. Kefauver, “The Life Career Motive and High School Work,” 
School Review, June, 1926, pp. 426-431. 
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cated vocational choices, and considered their school work to 
be by way of fitting them for their life work. The remaining 
78 had not yet made any vocational choice. An attempt was , 
made to discover whether differences of any important kind 
were present between these two groups, and whether the pro¬ 
fessed “life-career” interest made any difference in their high 
school work. 

Intelligence tests were given; quality of school work was 
rated on a numerical basis; and ratings for “application” were 
made by the teachers. When boys of the same mental age 
were grouped, those with the life-career motive did not differ, 
in quality of school work, from those without it. Nor was 
any reliable difference found in the trait of “application”; 
those without decisions looking forward vocationally applied 
themselves to their work as effectively as did those with the 
professed life-career motive. No difference in intelligence was 
found between the two groups. 

In this case at any rate the life-career motive appeared to* 
have no influence upon the quality of the work and no effect 
upon the pupils’ devotion to that work. No generalizations 
can of course be made from a single study, with so few cases,, 
and by such restricted methods. But this investigation will 
serve as an example of a type of psychological inquiry which 
the discussion of the apprenticeship method makes desirable. 

The classroom drill. The traditional method of classroom 
drill is illustrated by the usual way of learning a poem, parts 
for a play, the drill exercises of military training; the recita¬ 
tions of spelling lists; learning the steps in dancing; copying 
exercises in penmanship and typing and finger exercises at the 
piano. 

Drill resembles apprenticeship in that the things supposed 
to be actually needed are acquired by their exercise and repe¬ 
tition. The emphasis throughout is not upon the relation of 
the act to any immediate urge of the learner, but reliance is 
placed in the main on the effectiveness of frequency as an 
instrument of cue reduction. 
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Drill differs from apprenticeship in that the thing learned 
is acquired and practiced out of its context, as a more or less 
isolated and separate skill. Its relevance to life, outside the 
drill situation, is often far from clear to the learner, and may 
be only vaguely understood even by the teacher. 

Drill is likely to be a useful method in acquiring purely 
muscular dexterities (including verbal tricks), which can eas¬ 
ily be broken up into their elements, these rehearsed, and then 
combined or applied in new contexts. Thus in learning the 
keyboard of the typewriter, the separate letters can be located 
by drill, and then combined in the writing of words. The 
drill exercises themselves may, however, consist of mere non¬ 
sense combinations of letters. Many simple industrial opera¬ 
tions are of this sort. Driving a motor car, on the other hand, 
represents similar activities that cannot so easily be broken 
up into their separate elements, and for which apprenticeship 
rather than drill appears to be preferable, or perhaps some 
combination of the two methods. 

Advantages of Drill 

* 1. The method of drill or rehearsal is calculated to secure with 

certainty the minimum standard of proficiency in all learners. It 
is thus a guarantee of minimal achievements being reached and is 
useful when the behavior of groups, rather than provision for indi¬ 
viduals, is important. The drill formations of soldiers illustrate this 
advantage. 

2. Drill tends to render performance automatic and certain, 
eliminating decisions of choice. Thus the best practice or the ap¬ 
proved technique may be instilled in all. This is an advantage in 
certain simple forms of work. Thus in typing it is desirable to use 
always a certain finger for a given key. Reducing this habit to 
automatism through rehearsal or drill frees attention for other 
decisions and adaptations. 

3. Drill does not usually require expert teachers nor profound 
i pedagogy. The drill technique may itself be drilled into the in¬ 
structor, who may follow the effective principles, even without un¬ 
derstanding them. When only poor teachers are available, and 
when the curriculum has been wisely chosen by others, drill, with its 
automatic outcome, has some advantages. 



PSYCHOLOGY OF CLASSROOM METHODS 217 


4. Drill, if properly planned and organized, reduces fumbling, 
i eliminates the learning of irrelevant material, and focalizes effort 
j on the relevant items. It thus avoids ambiguity, obscurity, and 
useless learning, or may do so. 

Disadvantages 

1. Drilling is synonymous with boring; one may either drill a ' 
well or bore it; one of the greatest defects of drill as a method is its 
b p ri ng character,. It readily becomes deadly and monotonous and 
to thi' extent fails to enlist the vigorous effort of the learner. 

2. Drill may often involve over-learning of an excessive degree. 
Unless great care is taken, alT parts of the lesson are mastered 
equally well, although they may very well be actually of different 
degrees of importance. Useless bits of material learned by the 
method of drill still stick in the mind of every adult schooled by 
old methods—lists of products, dates and rules, sequence of generals 
in a war. 

3. Because of the mechanical basis of drill, it tends to be de- : 
structive of initiative; facts learned are often not closely related 
to reality, and may not even be understood. 

4. Unless care is taken, the method of drill is likely not to be 
nicely adapted to individ ual differences, nor to provide individual 
rates of progress. There is a temptation to drill a group, and all 
of its members until the poorest learner has reached the minimal 
level of proficiency. But this means marking time or gross over¬ 
learning on the part of the rest. On the whole drill as a methodi 
seems best suited chiefly to muscular activities and to relatively i 
dull students. 

Some of the disadvanta ges of drill may be reduce d, and 
other sorts of usefulness secured, by a number of devices. 
Motive not initially there may be introduced, by rivalry, con-4 
tests, or competition with one’s own record. Introduction on 
rhythm, as in movement and in singing, gives new zest to a 
drill, when it is feasible. As a juvenile “country school 
teacher” the author once tried to teach the ABC’s to an old 
fashioned “chart class” of foreign speaking children. Little 
success was met until the happy thought of introducing 
rhythm and rhyme occurred. The letters were set to the 
tune of “Yankee Doodle” and promptly repeated with gusto. 

Making sure that the right act is practiced from the start 
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is important in drill. Practice makes perfect, but it perfects 
the errors as well as the successes. Errors once “drilled in” 
may require much reeducation before they are eliminated. 

Finally, distributing drill exercises according to the schedule 
which experiment shows to be most effective, makes a useful 
improvement. As we have already seen, distributed repeti¬ 
tions are often superior to massed exercises; frequent short 
drills are in general better than a smaller number of long 
ones; exercises repeated close together in the earlier stages, 
and gradually separated farther and farther, are also more 
effective than those distributed mechanically according to the 
clock or the calendar. 

Flash cards as instruments of drill. An example of many 
of the characteristics of drill as a classroom method is to be 
found in the use of flash cards. Cards may have printed on 
them number combinations, fractions, words, or brief direc¬ 
tions, and the like. The cards are quickly and briefly exposed, 
and some action or reply is to be made on the basis of the 
material or instructions presented on them. 

Flash card exercises may be organized as games; competi¬ 
tion may be introduced between sections of the class; individ¬ 
ual scores may be kept. The arguments advanced in favor 
of the flash card technique are several: it stimulates inter¬ 
est; it encourages prompt action; it favors observation that is 
exact and accurate; it emphasizes the meaning of what is pre¬ 
sented, rather than its mechanical articulation (as in read¬ 
ing) ; and so on. 3 

An instructive experiment on the effect of flash card drill 
in the teaching of reading will serve to exhibit also some of 
the general results of drill as a method. 4 Two groups of ele¬ 
mentary school pupils were formed which, on the basis of pre¬ 
liminary examination with a variety of reading tests, were of 

8 See S. C. Parker, Types of Elementary Teaching and Learning 
(Ginn & Co., 1923), for interesting accounts of some of the useful ap¬ 
plications of flash cards in drill. 

4 A. I. Gates, “Functions of Flash-Card Exercises in Reading,” Teach 
errs College Record. December, 1925. 
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equal ability. One group then received special periods of 
training with the use of flash cards; the other group spent the 
equivalent time in silent reading. In all other respects, such as 
work in other aspects of reading, and in spelling, writing, and 
various activities, the two groups were treated alike. 

At the end of the periods of such training (four to six weeks 
with various sub-groups) all the pupils w'ere again tested for 
various sorts of reading ability, in order to see whether those 
who had received the intensive flash card drills differed from 
those who had not. The results were definite: 

1. In ability to read flash cards, the drilled group was now 
superior to the group with no flash card training. Drill in the 
specific act had improved ability in that specific act. 

2. In reading for speed and accuracy under ordinary con¬ 
ditions (with the usual printed matter and exposure methods) 
the two groups were quite alike. Training in the specific 
flash card activity had not “carried over” to these different 
contexts in such a way as to make demonstrably different 
efficiency. 

3. In tests of oral and silent reading which “involved 
measures of speed, accuracy and depth of comprehension,” 
the flash card drilled group was inferior to those who had 
spent the equivalent time in silent reading. That is, each 
group now excelled in that particular thing in which each 
had received the greater amount of specific training. 

The results emphasize the general principle that in the 
method of drill particular pains must be taken to consider be¬ 
forehand just what operations it is desired to improve, and to 
see to it that these specific acts are developed, and trained to , 
just such cues as are to be available when the acts are required. ^ 

The inductive or “logical analysis” method. At one time 
the favorite basis for “methods of teaching ” was that based on 
the doctrine of “apperception.” This term, taken from the 
psychology ol hLerbart, was supposed to sum up the essentials 
of the laws of thinking and learning. The mind, according to 
Herbart, was composed of “ideas,” and these ideas were re- 
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lated in various ways. Some ideas were consistent with one 
another; others were “opposed to” one another; still others 
were simply “strangers.” 

“Apperception” represented the way in which ideas already 
present or “known” welcomed and received “new” or “un¬ 
known” ideas. The existing background of “information” was 
the basis for the reception and understanding of new facts. 
The situation as pictured was much like that of immigrants 
arriving in a new country; they would be better received and 
would more easily “find a place” in the new land if they had 
relatives there, ready to welcome them. 

The work of the teacher was that of engineering the mate¬ 
rials and the activity of the learning period in such a way as 
to conform to these logical “laws of thought.” The process 
became quite formalized, and the act of teaching divided into 
several “formal steps,” which, in the proper sequence, consti¬ 
tuted the method of the “inductive lesson.” These “steps” 
were worked out with great care and applied to a variety of 
materials. The training of the teacher at that time consisted 
largely of variations and illustrations of these “five formal 
steps.” They were as follows: 

The “Five Formal Steps” 

1. Preparation. This was the process of paving the way for 
“apperception" and assimilation by arousing to activity the knowl¬ 
edge or ideas already acquired; by stating the question or problem 
of the lesson shortly to come, and showing its aim in the light of 
knowledge already acquired. 

2. Presentation. This step consisted in the bringing forward of the 
particular facts, objects, or new materials to be mastered in the 
new lesson. 

3. Comparison. In this step the new facts were analyzed, classi¬ 
fied, related to one another and to the “old” materials of knowl¬ 
edge. They were grouped under familiar categories, the relevant 
and irrelevant items were distinguished, and the most significant 
abstracted from the total mass of new material. 

4. Generalization. Principles and laws were sought at this point; 
formulations, that might be carried over to new situations. Con¬ 
clusions were reached which might best sum up the facts presented 
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and compared in the preceding step. Rules were stated and related 
to rules already known. 

5. Application. In this final step the bearings of the new facts 
were considered; the principles were applied to practical problems 
and new situations. Especially, by this process, the new informa¬ 
tion was “tested,” and an effort was made to ascertain whether 
the lesson had actually been effectively learned. 

These steps most closely resemble the methods used in lab¬ 
oratory instruction, for the report of the outcome of the ex¬ 
periments conducted by the student. A common policy fol¬ 
lowed in such work is to prescribe the following “steps” for 
the final report: 

(а) State the purpose and aim of the experiment. 

(б) Describe exactly what was done and exhibit the precise 
data without interpretation. 

(c) Analyze these data, combine, classify, correlate, compute 
relationships. 

(d) Draw conclusions on the basis of these comparisons, and 
show how these conclusions bear on the problem. 

(e) Show the practical significance of the results, their bear¬ 
ing or meaning in daily life, in industry, education, and 
other fields. 

An illustration of the Herbartian method. We may illus¬ 
trate the method here considered by supposing that a college 
teacher of psychology wishes to present to the class for the 
first time the facts usually referred to as “Weber’s Law” or 
“the psychophysical law.” The general fact is that in sensa¬ 
tion and perception the conscious effect of stimulation does 
not increase in proportion to the increase of stimulation. In¬ 
creases in the intensity of an experience (as the loudness of a 
sound) which are all “just perceptible” and in this sense might 
be said to be “equal” (since equally perceptible), require 
larger and larger increments of stimulus as the magnitudes 
compared become greater. 5 The teacher might be expected to 


8 Readers unfamiliar with these general facts will find them described 
in detail in the usual textbooks of general psychology or experimental 
psychology. 
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proceed in something like the following way, following closely 
the “formal steps.” 

1. Preparation. Suggest various psychological laws already dis¬ 
cussed. Show for example how the quality of a sound depends on the 
form and rate of the vibrations causing it, and raise the question 
whether there are also quantitative laws of the relation of sensation 
to stimulus. 

2. Presentation. Demonstrate experimentally such facts as that: 

(а) Some stimulus changes (small ones) may go quite unper¬ 
ceived. A certain magnitude of stimulus change is required 
if it is to be perceptible. 

(б) The perceived change comes more easily if the magnitude 
with which the new stimulus is compared is small. 

(c) In each sense (sight, sound) a rather definite fraction must 
be added to whatever stimulus is already present if a change 
is to be perceived. 

3. Comparison. Bring together all these observations, from the 
fields of the different senses, show how the fractional “constants” 
vary with the sensory field, and suggest some general formula, such 
as the “logarithmic law.” 

4. Generalization. This step grows naturally out of the preceding 
one, but other “logarithmic” relations may now be introduced, such 
as “diminishing return” in industry, in the effect of repetition on rate 
of learning, etc. 

5. Application. Show how these facts explain, “Why we cannot 
see the stars in the daytime”; “Why a year seems shorter as we get 
older”; “Why it is fair for taxation rates to increase with the amount 
of property owned, or. the wealth of the taxpayer,” etc. Suggest 
other situations and have the students show how the law explains 
them. Have the students suggest other situations on which the 
“psychophysical law” throws light. (Example—the fact that, in 
advertising, the number of “inquiries” increases approximately as the 
square root of the size of the advertisement.) 

Limitations of the.method. 1. Although the formal ex¬ 
cellencies of this plan are apparent, it should not be made a 
fetish , or slavishly followed. Sometimes, informality is best. 
It may well be that although this logical procedure is best for 
the narration of material, it is not best for the process of 
learning new material. 

2. The method overlooks mjany of th e incidental values 
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which many believe should accrue from learning—the atti¬ 
tudes, ideals, preferences, that arise in connection with the 
topic, the teacher, the school. These incidental character 
traits may be of as great value as the formal content of the 
lesson. 

3. The method js more favor able for the bright ftn d inter¬ 
ested pupilsT who more readily appreciate logical relationships. 
The method, after all, does no t, insur e motiv ation a nd active 
interest, but only a cognitive understanding, which may not 
include emotional appreciation. 

4. Many contend that this logical order really violates the 
psycho logical laws o f thi nking and learning— that natural 
thought begins with a concrete need, steps to a tentative gen¬ 
eralization, tries out this generalization on particulars, then 
compares and finally sees the relation of it to old and known 
data. 

5. The method tends do make_education always a j p repara - 
tion for the future, rather than a development of pre sent ac- 
tivities, since the engineering of the process is so largely in 
the hands of the teacher, rather than those of the learner. 
Some educators insist that this preparatory conception is a 
very limited and sterile notion of the function of education. 
It lacks the elements of adventure, active inquiry, spontaneous 
enthusiasm and intrinsic motivation. 

6. The method _is scarcejy_applicable to extra-curricula r 
lea rning, b ut applies best to the didactic classroom study of 
verbally presented topics or artificial experiments and dem¬ 
onstrations. In actual life, one does not usually have time 
for "preparation,” he is quickly faced with a difficulty calling 
for remedy. The proof of a deduction is not in its logical 
derivation from foregoing premises but in its actual working 
value. The recent tendency to incorporate many incidental 
activities into the recognized work of the school calls atten¬ 
tion at least to the value of certain other methods. 

The purposive problem method. Taking its cue from the] 
excessive formalism of the Herbartian procedure, and recog- 
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nizing the failure of this method to apply to concrete situa-'l 
tions and to many incidental activities, an active movement in 
favor of “problem teaching” has developed. This method also 
assumes to base itself on the “natural laws of thought,” as did 
the inductive lesson. But it is a psychological rather than a 
logical description that is adopted; an account of how think¬ 
ing actually goes on, rather than a picture of it when com¬ 
pleted. 8 

According to this view thinking is a dynamic process, not a 
mere series of cognitions, not a mechanical play of “ideas.” It 
is the striving, impulsive aspect that comes first. An analysis 
in terms of “steps” is given, which it is maintained should 
also be the steps followed in an act of school learning, since 
this is the “natural” way of thought. The steps may be out¬ 
lined as follows: 

1. An active urge or drive impels us toward a certain end, goal, or 
accomplishment. 

2. An obstruction is encountered, either in the form of our own 
impotence, or in the form of opposition from other people or the 
refractoriness of the environment. 

3. In the face of this obstruction, which is accompanied by a 
strong feeling of perplexity, problem or difficulty, the original or 

, consummatory drive is held up, while various preparatory reactions 
•: occur. We cast about for suggestions, seek useful aids or ways 
out. 

4. Either in mental rehearsal, or in active trial and exploration, 
these suggestions are tried out and rejected or accepted. 

5. The successful solution is fixed, as a mode of solution, and the 
original drive is released for realization. The resulting elation 
further fixes this mode of solution. 

6. The survival of the successful suggestion, and its adoption in 
connection with the original drive, is a kind of generalization, or a 
habit of action. 

6 John Dewey, How We Think (D. C. Heath & Co., 1910), is usually 
cited as the basis of this method; detailed description and illustration 
is to be found in W. H. Kilpatrick, Foundations oj Method (Macmil¬ 
lan Co., 1925.) 
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A much used illustration of this “natural mode of thought” 
is the following: 

Step 1. The mother’s fondness for her infant and solicitude for its 
comfort constitutes a “drive.” 

Step 2. The baby cries restlessly, disturbing the mother’s com¬ 
placency, and constituting a feeling of problem or difficulty. 

Step 3. Mother halts her petting and casts about for an hypothesis 
—Is it cold? Or colic? Or a pricking pin? There is examination 
of the situation and definition of the difficulty. 

Step 4. Suggested solutions tried out—if cold, more cover will 
produce quiet, etc. 

Step 5. Some suggested solution works, and that one is accepted. 

Step 6. The mode of solution becomes a generalized and useful bit 
of information. 

An illustration of the problem method. Applied to the 
process of teaching, this method would result in some such 
procedure as the following, in the case of the teacher of psy¬ 
chology, interested in presenting the facts of “Weber’s Law.” 
This was used to illustrate the method of the inductive lesson, 
and the contrast may now throw further light on both methods. 

1. The teaching of these facts would have to wait until some ap¬ 
propriate drive or urge was in action which would make an appro¬ 
priate occasion. Let us suppose that the teacher waits until the 
class, as members of the general college body, becomes interested in 
making the college paper prosperous and able to pay its own way. 

2. Suppose that advertisers in the college paper object to paying 
for large space and take only small sections of the paper, claiming 
that larger space does not “pay.” Here is a difficulty and a prob¬ 
lem. Why is there this feeling; can it be justified; what are the 
facts ? 

3. Members of the class are now asked for suggestions. They may 
make inquiries here and there, and various hypotheses may arise. 
Among them, perhaps, the following: 

(а) The objection to large space is just based on stinginess of 
the advertisers. 

(б) The objection is based on mere tradition, for in the past the 
managers of the paper have been content with selling small 
space. 

(c) The advertisers do not want to give the impression that 
they are unjustly competing with one another. 
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(d) There is some actual law governing the attention of the 
reader, which makes large space yield results according to a 
“law of diminishing returns.” 

4. Each of these possibilities must now be investigated in turn, 
and, if the teacher is clever, the law of Weber may be hit upon, 
giving strong evidence in favor of the last of these suggestions. 

5. Experiments must now be conducted, in various ways, to see 
how widely the law holds, and whether it is also true of this special 
field. In so doing the general facts about the psychophysical law of 
sensation and perception are mastered. 

6. These facts can then be used widely in other situations. 

Various forms of the purposive problem method. In actual 

practice in the schools, this general theory is given varying 
modifications, some of which may be noted: 

1. In some cases it is insisted that the teacher must wait until the 
child expresses a spontaneous need. This may be, for example, the 
wish to read a letter from a friend. Whereupon reading may be 
started as a project. In this extreme form the method is advocated 
chiefly by certain elementary schools, strongly in favor of “play” 
methods and “wholly incidental” learning. 

2. In more moderate forms of the method, the teacher sets prob¬ 
lems, such as the “causes of the Civil War.” If the pupils can be 
aroused to sufficient zeal over the topic, the sources are examined 
and discussed, and in this way the pupils may be led to the discovery 
of the answer. 

3. The usual “laboratory method” is in a sense an adaptation of 
this procedure. Although others have already solved the problems 
set for the student, he is required himself to live through the solu¬ 
tion, rather than to accept a verbal or vicarious account of it. This 
form of the method is much used when it is believed that it is the 
habits of work, or the attitude of inquiry that should be acquired as 
the result of teaching, rather than specific items of information. 

4. The “original exercises” of many texts, such as those on alge¬ 
bra and geometry, also serve as an example of this method in one of 
its minor forms. Certain demonstrations are provided in the text, 
and it is hoped that the student will then feel challenged to solve 
the exercises. 

5. In a still more diluted form, any arousal of whole-hearted en¬ 
thusiasm or zeal, as in contests, in striving for prizes, in "spelling 
bees,” and the like, may be said to proceed by first arousing an 
“initial drive,” but by some more or less “extrinsic” means. 
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6. On a somewhat higher level various forms of “co mmi ttee work” 
by the class, the socialized recitation, and the “discussion group” fall 
in line with this method. The pupils are supposed to be their own 
teachers, the actual instructor being only a member of the group, or 
a useful source of suggestions and guidance. 

7. In a somewhat more elaborate way the “project method” also 
represents this general theory. So much attention has been given to 

•this modification of it that we shall devote a special section to its 
discussion. 

The psychology of the purposive problem. What shall we 
.say of the psychological soundness of this method? In the 
light of our analysis of the nature of motive and purpose, the 
underlying theory seems needlessly complicated. Actually, as 
we have seen, all action starts from motives, and these motives 
are distresses, difficulties, irritants, and, essentially, problems. 
Action continues until this initial disturber or motive is re¬ 
duced or eliminated. This result is what we mean by satis¬ 
faction. 

But the account of motivation given to support the pur¬ 
posive problem technique is more complex; it involves an awk¬ 
ward and unverifiable description of the basis of human con¬ 
duct. The difficulty, in this account, does not arise until 
some previous positive drive is balked or frustrated. The pos¬ 
itive drive is wholly unaccounted for. Presumably it would 
have to be some “pleasure seeking” tendency; some “instinct,” 
in the old sense of the term. All of this seems to be introduced 
only in order that activity may actually have a distress of 
some sort as its starting point. 

Once it is realized that the native spurs to action are always 
such distresses, the whole account becomes much simplified, 
and quite in accord with our general analysis of learning. 
With this revision, the only objecti ng tr» t.h P mpfhnrl out* 
lin ed wo uld then be its w astefulness and its refusal to admit ; 
"vicarious experience” as gen uine and effective . If, for ex- 
aifiple',"theTeacher of psychology actually found it necessary 
to wait until the pupils became concerned over the financial 
success of their school paper, before introducing the facts of 
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psychophysics, the chances are he would never get to this 
topic. And if he actually consumed the time of the students 
in their futile guessing and exploring, before introducing them 
to the many available verbal descriptions of the facts, based 
on the previous explorations of men of science, the term would 
expire with no other topic than this undertaken. 

The method seems best suited, in its extreme form, to very 
elementary levels where the “subject matter” of instruction 
may be of little importance—where the chief aims of teaching 
may be such things as socialization, cooperation, mutual help-, 
fulness and habits of self help. 

| The project method of teaching. The meaning of the term 
I “project method” varies somewhat with the advocate. We 
! may first note some of the more general and common features 
of “projects” in education and later consider some of the va¬ 
rieties. In general the project represents a reaction against 
the standardized and organized curriculum of subject matter, 
formally arranged in advance by adults for the instruction of 
the young. Instead of preparing for future needs by this 
roundabout means, the learner is confronted with actual prob¬ 
lems which arise in the course of his own life. These cannot 
be solved except by acquiring certain knowledge or skill, and 
with the encouragement and guidance of the teacher these 
particular acts and items of information are thereupon ac¬ 
quired and used. 

1 Instead of teaching the pupil to read, to write, to add and 
, subtract, to know decimals, and the table of money equiva- 
f lents—he is encouraged to keep a savings account and to 
| budget his expenditures. In order to do this intelligently he 
i must of course acquire the reading and arithmetical arts, which 
he does as needed. 

Instead of learning animal nutrition, chemistry, bookkeep¬ 
ing and the like in anticipation of their sometime being use- 
* ful, he undertakes a study of his father’s dairy cattle, showing 
how milk yield varies with feeding. To do this he must learn 
to make tests of milk content; study the food content of vari- 
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ous grains; record regularly his feeding schedules, correlate 
these with the yields, write up the returns. Enthusiasm for 
the project is relied on to lead the pupil to master the neces¬ 
sary techniques when he needs them. 

Instead of a “curriculum,” taken “subject by subject,” and 
more or less out of relation to immediate use, the project “cuts 
across the curriculum.” The course of study would be an 
array of such projects, through which, in the course of time, 
all the needed information and skill would be acquired in the 
course of actual living, rather than through classroom recita¬ 
tion and purely verbal learning. 

The traditional method might be represented by the follow¬ 
ing diagram— 

I. Reading 

2. Writing 

3. Arithmetic 

4. Bookkeeping 

5. Physiology 

6. Chemistry 

Resulting, it may be hoped, 
in ability to test dairy cattle 

The project method would instead be diagrammed in the 
following way. 

OTHER REQUIRED 



Characteristics of the method. Among the various argu¬ 
ments in favor of this procedure 7 the following are the most 


7 A useful reference in this connection is J. A. Stevenson, The Project 
Method oj Teaching (Macmillan Co., 1926). 
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important. They have often been expressed by way of con¬ 
trast with the traditional method of the organized curriculum 
and the more formal methods of instruction. 

The method takes advantage of actual activity as contrasted 
with the technique of verbal learning. 

It favors learning in terms of present needs rather than 
preparation for remote and hypothetical needs. ' 

Learning is conducted in a natural setting or context, rather 
than in artificial school situations. 

Complex and concrete activities take the place of abstracted 
subject matter. 

Learning consists in the actual modification of conduct, 
rather than in the mere accumulation of information. 
Learning is motivated from within, intrinsically, rather than 
enforced by thcnfemands of the school authority. 

Learning is more likely to accord with juvenile thinking, a 
psychological order, rather than with the logical standards 
of adult reflection. 

Problem solving is emphasized rather than memorization, 
and incidental, strongly motivated learning, rather than 
drill. 

As the method is ideally conceived, the teacher ceases to 
pose as drill master and curriculum maker. Instead he be¬ 
comes an arranger of projects, a guide and source of informa¬ 
tion and suggestion. He must play some part in the arrange¬ 
ment of projects, since after all he is supposed to have some 
more or less correct notion of what array will best equip the 
learner with the skills and knowledge to handle projects not 
actually undertaken in the course of learning. 

The task of the pupil also becomes much changed. Instead 
•of undergoing a “schooling,” which may or may not be related 
to life, he begins to live. Theoretically he should never cease 
the process; he should continue to live more and more com¬ 
pletely, and “graduation exercises” would become meaningless. 
Through the actual solving of genuine problems he is expected 
to become an effective “problem solver,” and this is conceived 
as being the ultimate objective of education. 
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Variations of the project method. Actually this ideal is 
usually only approximated in those teaching activities ordi¬ 
narily called projects. The projects are often not genuine life 
situations at all, but enterprises devised by the teacher, ac¬ 
cepted by the pupils and then developed. No ordinary child, 
for example, if left to himself, would be likely to undertake 
the supervision of the feeding of his father’s dairy cattle. Nor 
would he keep a savings account and budget his expenditures. 
Only the very bright might be expected to find in such activi¬ 
ties real life situations. 

The character of “projects” varies not only with the limi¬ 
tations and resources of the school and the teacher, but also 
varies with the notion held concerning the nature of a “proj¬ 
ect.” According to some accounts “drill in multiplication” 
becomes a project, providing the pupils can be persuaded that 
it is worth the doing and can be induced to set about it with 
a will to learn. 

So varied are the conceptions and definitions of what the 
project method is supposed to be that a few definitions of the 
term, suggested by leading educators, may be cited with profit.® 

1. For many years the term “project” has been used to designate 
carefully planned investigations in agricultural science, covering a 
considerable period of time, frequently demanding several years. 
(Heald) 

2. [The word project is used] to describe a unit of educative work 
in which the most prominent feature is some form of positive and 
concrete achievement. (Snedden) 

3. A project is (a) something to be done, (6) under specified con¬ 
ditions and for a specified valuable result, and (c) requiring a thor¬ 
oughgoing training. (Stimson, Allen and Prosser) 

4. A project is a concrete problem outlined sufficiently fully and 
clearly to enable the student, for whom it is designed, to carry it 
out. (Drushel) 

5. A problem, the solution of which results in the production of 
some object or knowledge of such value to the worker as to make the 
labor involved seem to him worth while. (Randall) 

8 For further accounts and a detailed analysis of the project method 
see Stevenson, op. cit. 
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6. A complete unit of experience. . . . Such a unit includes the 
following phases:—situation, problem, purpose, plan, criticism of 
the plan, execution, judgment of results, appreciation. (Hosic) 

7. A project is a life topic in which the processes and objects of 
learning are largely manual. ... A problem is a life topic in which 
the processes and objects of learning are largely mental. ... An 
appreciation unit is one in which the processes and objects of learn¬ 
ing are largely emotional. (Stone) 

8. Any purposeful activity determined upon and carried to a suc¬ 
cessful conclusion becomes a project. (Krackowizer) 

9. [The project is to be defined as] whole-hearted, purposeful ac¬ 
tivity, proceeding in a social environment, ... or, more briefly, the 
hearty purposeful act. (Kilpatrick) 

10. A project is a problematic act carried to completion in its 
natural setting. (Stevenson) 

The psychology of the project. A survey of these and 
numerous other conceptions of the essential characteristics of 
the project method suggests two main features as outstanding 
and fairly well agreed upon. 

Certain definitions stress the concreteness and practical na¬ 
ture of the act—it is active, valuable, practical, manual, suc¬ 
cessful, conducted in its natural setting, and the like. 

The remaining definitions (although some include both as¬ 
pects) emphasize instead the problematic and purposeful char¬ 
acter of the activity—it is whole-hearted, purposive, worth 
while. 

The second characteristic, at least, may be present in edu¬ 
cational situations not conforming closely to the first feature. 
Thus in higher education, for example, education itself may 
become a project, even when chiefly verbal, and not closely 
related to activities outside the library, classroom or labora¬ 
tory. 

On the other hand, in many respects higher education in¬ 
evitably conforms to the project definitions; the work of the 
writer, chemist, surgeon, is actually carried on at the desk, 
in the laboratory, the library, the clinic, the lecture room. It 
must, however, be said that this is most distinctively the case 
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when the higher education is professional or definitely voca¬ 
tional in character. 

The problem largely reduces itself then to the question of ; 
the status of the project in elementary education. Here it ; 
must be admitted that much of the traditional curriculum 
does seem to be unrelated to life; moreover, much of the work 
of the school may be conceived as not relating directly to sub¬ 
ject matter, but to the business of socializing the individual, 
providing a healthy and otherwise favorable set of surround¬ 
ings for early development, and the aspect of “parent relief” 
should not be wholly forgotten. 

In modern urban life it is very difficult for children to get 
their feet on the ground; they are far removed from the raw 
base of supplies; they do not even become familiar with the 
sources of their daily foods, garments, toys; the many inci¬ 
dental advantages of frontier life and rural activity are denied 
them. The introduction of practical projects, involving active, 
manual and concrete enterprises might easily be defended on 
this ground alone. 

The argument that learning is by this method tied directly 
to the individual needs and distresses is a sound one. This 
feature, when actually realized, gives sound psychological 
warrant to the project method as a device for promoting rele¬ 
vant and effective learning, in which the act accomplished 
actually relieves an initial irritant. 

Certain elements of waste and perhaps also of dishonesty 
easily creep into the application of the method, however 
ideally it may be conceived in principle. The so-called indi¬ 
vidual projects are often wholly artificial and manufactured 
by the teacher; the usefulness of vicarious experience, and the 
capacity to profit quickly from the recorded experience of 
others, without going through the random exploration, are 
often neglected. Furthermore the teacher usually has a clearly 
formulated curriculum in mind, in terms of which the projects 
are really set, and in terms of which the ultimate tests and 
ratings are administered. 
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Social possibilities of project teaching. The use of the 
motivated project technique may react not only upon the indi¬ 
vidual character and resources of the pupils; it may penetrate 
into the social life of the community as well. Perhaps this is 
one of the greatest virtues of the honestly planned and exe¬ 
cuted project scheme in education. 

In a small lumbering town the yards were full of stumps; 
the houses were unpainted, and unsightly; esthetic interests 
of the community were low; civic pride related more closely 
to the production figures of the mill than to the immediate 
conditions of life. 

A vigorous principal introduced into the school system a 
well conceived project system, centering about wood-working 
with the boys and domestic arts with the girls. The com¬ 
munity was induced to provide the necessary materials through 
school funds or contributions on the condition that completed 
projects should become the personal property of the pupil and 
his or her family. 

Furniture of excellent quality and appearance was shortly 
being made by the boys with enthusiasm and pride. Dresses, 
hats, and foods, all of excellent grade, became the pride of the 
girls. The school exhibits took prizes in various parts of the 
state. Ordinary curricular achievements were up to standard 
expectations. 

When these products were finally placed in possession of 
the pupils’ families, notable changes speedily appeared in the 
community. The elaborate and beautiful cabinets, tables, 
desks, chairs; the decorative dresses, hats, the exquisite foods- 
seemed quite out of place in the miserable surroundings. 
Houses were soon painted, interior decoration was attempted; 
stumps were extracted and patches of lawn took their place. 
, Standards of appearance and of home comfort rose markedly, 
^ not through any particular additional expense, but chiefly 
through a new interest in living conditions that could be grati¬ 
fied by a little personal effort and attention. The experience 
1 of this community was a striking example of the effective way 
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in which the school may be able to make itself a positive 
contribution to society. 

Discovery versus learning, again. We have already em¬ 
phasized the difference between investigation (initial experi¬ 
ence, discovery), as an aspect of education, and learning or 
improvement. In some respects the purposive problem and 
project methods assume that the former, discovery, is more 
important than the latter, learning. The work of the school is 
conceived to be chiefly that of making better explorers, better 
initial problem solvers. 

This distinction, or rather the failure to make it, is at the 
bottom, also, of a long controversy that has gone on between 
the advocates of the “insight” school and the “connection 
forming” school in educational psychology. The former em¬ 
phasize the first achievement and are less interested in the 
process of subsequent improvement. The latter conceive even 
initial experience as a process of “connecting” and look upon 
subsequent improvement as nothing but the bettering of these 
initial connections. 

The purposive problem and project methods are less con¬ 
cerned in problems of the technique of mastery than in those 
of the technique of getting initial experience in effective ways. 
It is clear that education cannot afford to neglect either of 
these aspects. It is the custom, in purposive problem and 
project teaching, to introduce the “remedial teacher” toward 
the end of the term, who by intensive diagnosis and drill 
makes good the neglect of learning that has characterized the 
preoccupation with methods of discovery. 

PROBLEMS 

1. What other classroom methods might have been discussed in 
such a chapter as this? 

2. Find and report to the class what the Winnetka plan, the 
Dalton plan, the Batavia plan, the Montessori method, and the so¬ 
cialized recitation are. 

3. If the method of apprenticeship is used in your neighborhood, 
investigate and report the details and results of its use. 
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4. Are some of your own studies more definitely related to your 
life-career motive than others? In which do you do the better 
work? 

5. Show just how flash cards might be used as aids to drill 
in arithmetic. 

6. Can you devise a way in which the purposive problem method 
might be applied to the work of this course in educational psychol¬ 
ogy? How well would you expect it to work? 

7. How might one attempt to apply the project method on the 
level of college education? 

8. Find in the literature some description of actual project 
teaching and report to the class the details and outcome. Are the 
conclusions scientifically reliable? 

9. Choose some subject or field in which you expect to teach 
and draw up a detailed plan for a problem or project unit. 

10. If you have been taught by more than one of the methods 
described in this chapter, what is your opinion of their merits? 
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CHAPTER XI 

MEASUREMENT IN EDUCATION 

The need for measurement. In the absence of measures, 
the educator has only “impressions.” Impressions vary from 
person to person, and with the same person from time to time. 
Is a pupil bright or dull; balanced or unstable? Is a compo¬ 
sition poor, good or excellent? Teachers once assumed an in¬ 
fallibility that was supposed to enable them to render such 
judgments and on them to base the treatment and the destiny 
of the pupil. We shall see (in Chapter XII) that teachers 
and parents cannot reliably judge the dullness or brightness 
of children by applying such adjectives in an impressionistic 
way. The reasons are many. 

People do not have the same standards; the words they use 
have different meanings; different judges do not have the same 
evidence on which to base their impressions; personal feelings 
also enter to bias the estimates; often the data relied on do 
not reflect the trait that is being judged; even when the data 
are relevant, they may result from a variety of causes. Poor 
work in arithmetic may be due to carelessness, excitement, 
indifference, worry, deafness, dullness, mischief, or any com¬ 
bination of these or other factors. 

It might therefore be suggested that, if ratings are necessary 
in education, the product rather than the pupil should be the 
object rated. The causes of the high or low rating would then 
be a matter for further investigation. But several classical 
studies of teachers’ marks have shown how unreliable even 
the estimates of school products may be. In the following 
graphs are shown the distribution of such marks or grades 
when different and presumably qualified teachers independ¬ 
ently rated the quality of examination papers submitted by 
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Fig. 35.— Four Studies of Distribution of Teachers’ Marks. 

A. Distribution of marks assigned by 114 mathematics teachers to a 
final examination paper in geometry. 

B. Distribution of marks assigned by 70 history teachers to a final 
examination paper in American history. 

C. Distribution of the marks assigned by 142 English teachers to an¬ 
other final examination paper in high-school freshman English. 

D. Distribution of the marks assigned by 142 English teachers to a 
final examination paper in high-school freshman English. 

From Daniel Starch and E. C. Elliott, “The Reliability of Grading 
Hi gh School Work in English,” School Review, Vol. XX, pp. 442-457. 
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high school students. Diversity of teachers’ ratings may not 
always be so great as in these cases, and it may be possible, 
in a given school system, by special instruction and effort, to 
reduce such variability to narrower limits. But such methods 
are not usually adopted, and students of education have come 
to distrust the meaning of “school marks” when these are 
derived from different sources. It seems clear that measure¬ 
ment of products is as desirable as is measurement of the traits 
of the pupil. 

Reliable appraisal of teaching and dependable knowledge 
of the traits of the pupil, and perhaps of the teacher, are 
needed for intelligent instruction, guidance and administra¬ 
tion. Since the mere impressions of the educator can in 
neither case be relied on, the need for techniques of objective 
measurement would appear to require no further argument. A 
survey of educational psychology should introduce the student 
to some of the general aspects of the complex technical field 
now known as mental and educational measurement. Such a 
survey can hope only to direct attention to the many issues 
and the variety of techniques, constituting a highly profes¬ 
sionalized specialty which cooperates at many points with the 
classroom teacher and the administrator. 

Some of the problems of measurement. Some of the prob¬ 
lems of measurement may be clearly seen if we suppose that 
we wish to measure the learning ability of a given pupil. 
Since there is no such entity as an ability, we cannot single 
out learning ability and measure it directly in the way that 
we could measure height or weight. The most that we can do 
is to measure some or other feature of actual learning activity. 

But even this is a vague abstraction. Although there is on 
the whole a positive correlation of different acts of learning, 
the correlation is far from complete. One individual will learn 
to play the violin with difficulty, but may learn to drive a 
motor car more easily, as compared with other people. Al¬ 
though we can in a useful sense talk about the general capacity 
for learning, in the case of an individual, this will refer either 
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to some specified type of learning, or else will be an average 
of all his various learnings. The general learning ability of a 
pupil is much like his general health, which is a net resultant 
of the healths of his various organs and systems. 

What we have to do practically is to start with some specific 
learning activity. An example would be code-learning, with 
the substitution test, to choose a very narrow and easily iden¬ 
tifiable case. If we can measure learning ability as shown in 
this performance, we can then proceed to a different perform¬ 
ance, and secure in turn a measure of it. Having in some 
such way sampled the learnings of the individual, we could be 
in position to say something about them in general. Or we 
might discover some single activity which best represented the 
general trend of all of them and use this as a useful single 
index. 

The measurement of a single activity. But we cannot 
directly measure learning ability even in the single substitu¬ 
tion test. What we can measure is performance. If we take 
care to supply favorable or standard conditions, clear or 
standard instructions, reasonable or standard cooperation and 
motivation, we may make from this measurement of perform¬ 
ance an inference. On the assumption that the individual has 
completely exercised his ability, we can infer the quality of it 
or the amount or degree of it. Or perhaps we can more safely 
say that what we really want to know is not how well he can 
learn but how well he does and will. 

Suppose that we start, then, with a substitution learning 
test. We wish to measure the individual’s learning in this 
process. But such an activity has several variables, such as 
the rate at which it goes on, the accuracy of the performance, 
the level of difficulty which it represents, the permanence of 
the learning after practice has ceased. If we can keep all but 
one of these variables constant, or reasonably so, measure¬ 
ment of that one will at least give us an index. It is usually 
impossible to keep all the other variables absolutely constant, 
but this is an ideal to be striven for. 
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Suppose this to be done. We require perfect accuracy in the 
substitution; we maintain a constant motivation; we keep con¬ 
stant such other conditions as we can control. We then take 
time as the variable we are interested in. And we may find 
that this individual learns the new code at a rate which 
enables him to complete the test in twenty seconds. 

The need for standards. At this point we have, to be 
sure, measured the time of the individual's learning perform¬ 
ance. But we are not in position to say much about it. The 
“raw score,” the number of seconds required, does not even tell 
us whether this is a good or a poor record. We have measured 
its duration, but not its quality. 

Measurement always requires a standard. The standard in 
measuring the time of performance was provided by the time¬ 
piece we used. If this standard was not reliable, neither is 
our measurement, no matter how carefully we have recorded 
it. Similarly, in order to go from this stage to the measure¬ 
ment of the excellence of the performance, we must have a 
standard of excellence. We must at least have other measures 
with which this one may be compared. 

These other measurements may be earlier records from the 
same individual; we could then say that his performance 
to-day is either better or worse than before. If we had several 
other measures of this individual, we might take their average, 
and thus be able to say whether to-day he is up to average or 
not. But in all this the individual would be his own standard. 
It is often more important to know whether these perform¬ 
ances as a whole are good or poor. This requires that similar 
measures of other learners be available. The relative measure, 
the comparison of this individual with others, is likely to be 
more instructive than the absolute number of seconds required 
by him. 

Sources of standards. But it will not do merely to take 
some other individual at random. Or if we did, it would be 
necessary thereafter to preserve that individual as a point of 
reference, in the way that standards of length or weight are 
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preserved in the Bureau of Standards. Since this cannot be 
done, mental measurement has resorted to an ingenious method 
of maintaining standards without preserving them. Since 
human nature remains much the same if the whole array of 
abilities is considered, the distribution of ability in a group of 
an individual’s peers, or the average of the abilities of such a 
group (say, 9-year-old American white children) serves as a 
convenient standard. 

Such an average or distribution can always be secured, and 
can be made reliable if a large enough sample of the proper 
population is taken. Thus 9-year-old children have much the 
same stature in California that they do in Maine, and in 
1932 that they did in 1860. But even if this is not precisely 
the case, it still remains true that the best standard for the 
measurement of any individual is the measurement of other 
individuals with whom it is useful to compare him. This 
makes it possible to assign each his place in the distribution 
of abilities. Any given measure can then be described in qual¬ 
ity or excellence by showing where it would belong in such a 
“surface of frequency.” 

Backgrounds for interpretation. In previous chapters we 
have considered two such methods of measuring individuals. 
In the one case (Chapter YI) we found the average score of 
individuals at different ages. In this way we were able to 
assign an age level to the performance of any pupil, if the 
“raw score” had been secured. This also enabled us to com¬ 
pare different traits in the same individual. 

Developmental units of this sort are at present much used 
in education. If we can measure, in terms of “raw scores,” a 
pupil’s knowledge of geography, we can compare this with 
scores of other pupils of various school grades and thus find 
a “grade status”—say fifth-grade knowledge. If average fifth- 
grade achievement in geography has a reasonably stable char¬ 
acter, this enables us to state a valuable fact about the quality 
of the pupil’s achievement. Age status and grade status are 
both examples of “developmental units.” 
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In the other case (Chapter VIII) we showed the scores of a 
group of college students in the substitution learning test by 
means of a graph of frequency. The unit on the base line was 
the distance (in time or score) we had to go, above and below 
the average, to include half the number of cases. This dis¬ 
tance, in either direction from the “central tendency,” was 
called the “probable error” of the distribution. Knowing, from 
the statistical and mathematical properties of the frequency 
curve, the number of cases to be found at each distance from 
the average, we were thus enabled to evaluate the quality or 
excellence of the individual score in terms of its frequency of 
occurrence, its rarity. 

We were able to assign the individual either a rank or a 
percentile standing in the group, or to show how many “P.E. 
units” he stood above or below the average of the group. It 
is some such relative placement of an individual in a group 
of his or her peers that is most instructive to the educator, who 
has the whole group before him and yet must consider the 
individual differences among the members of that group. 

We need not go further into the refinements of statistical 
procedures. These constitute in themselves an elaborate edu¬ 
cational specialty. 1 For our purpose it need only be clear 
that measurement always involves some background of other 
scores, in terms of which any given case is to be evaluated. 

The most generally usable background is that of the repre¬ 
sentative distribution of a large group of the individual’s 
peers. This background may be all the members of some 
specified group; or all pupils of a certain age; or all of a cer¬ 
tain grade; or even all the members of the human race, of 
different ages, as in the case of the method of developmental 
units. 

Scales and instruments. Much activity has gone into the 
development of “absolute scales” for mental and educational 

1 For an account of the use of statistical methods in education see 
H. E. Garrett, Statistics in Psychology and Education (Longmans, 
Green & Co., 1926). 
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measurement. These would be scales consisting of items or 
accomplishments arranged in series. At the low end would be 
an item with just zero value. Higher items would then differ 
from adjacent ones by some sort of equal steps. For stature 
we have such a scale—the yardstick. Absolute zero would be 
just no stature, and the successive inches are all equal in 
length. The step from one to the other is equal to any other 
such step. 

In a similar way scales for measuring penmanship, draw¬ 
ing, composition and other school products have been devised. 2 
These are a great convenience. They correspond to the time¬ 
piece in the illustration we have been using. But we have seen 
that even with such an instrument the raw scores have no 
useful meaning. To say that a pupil’s penmanship on a cer¬ 
tain handwriting scale is 6.5 points means nothing more than 
this, unless there is a background of scores by means of which 
such a number may be interpreted. 

It is, of course, possible to do many things with such scores 
that cannot be done with mere subjective impressions of qual¬ 
ity. They can be added, averaged, subtracted, in ways in 
which simple impressions cannot properly be treated. But 
none of this juggling of figures has any meaning until some 
background of evaluation or interpretation is provided. 

Furthermore, steps on such a scale, said to be equal, are 
usually equal only in some specified respect. Thus the steps 
on a scale of handwriting may be equally perceptible; but 
they may not be equal in any other respect. They may not, 
for example, be equally important, or equally easily achieved 
as individual performances. This does not disqualify them 
as scales. It may take longer to grow from 60 to 61 inches 
than from 24 to 25 inches, in height. The difference of one 
inch is not biologically the same, although it is spatially the 
same. 


2 It will be useful at this point to examine some scales of this kind, 
such as any of the scales for penmanship, drawing, handwriting, spell¬ 
ing, composition, sewing, etc. 
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Absolute scales, of time, of extent, of quality, or of any 
other feature, are then only the beginning of useful measure¬ 
ment. But they are an indispensable beginning, without which 
measurement, in the sense of meaningful description, cannot 
proceed. 

The measurement of general ability. There is a general 
quality of the organism that shows itself in all its functions. 
In educational activities this general factor is called intelli¬ 
gence, as distinguished from information. It is aptitude for 
education. Dependent on both learning and scope, it is best 
expressed in activities involving reduced cues or symbols. The 
variety of scales for measuring intelligence is great, and the 
following descriptions will serve only as samples to suggest 
their general character. 

The Binet Scale, as adapted and extended by Terman (Stan¬ 
ford Revision) 3 and by others in various lands, is a favorite 
individual test. For each age level there are provided a set 
of tasks, problems or questions, found by experiment to be 
capable of achievement typically by that age but not below. 
As would be expected, these tasks mainly call for the use and 
understanding of symbols, symbols of things and relations, and 
relations of these symbols—words, numbers, pictures, dia¬ 
grams, meaningful acts. 

Carefully standardized instructions for presenting and scor¬ 
ing each problem are provided. The tests themselves give the 
background for interpretation, since they are grouped on age 
levels, from 3 to over 16 years, on the basis of the perform¬ 
ance in them of representative samplings of children of 
each age. 

The examiner begins with a level which he guesses to be 
about the child’s developmental plane. He then proceeds 
downward to levels where no failures occur, and upward to 
levels where there are no successes. The individual’s perform¬ 
ance level is then found between these two extremes and is 

8 See L. M. Terman, The Measurement of Intelligence (Houghton 
Mifflin Co., 1916, and later revisions). 
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stated as a “mental age.” If he is chronologically under 16 
years of age, a quotient may be derived by dividing his mental 
age (M.A.) by his chronological age (C.A.) and this is called 
his Intelligence Quotient (I.Q.). If an Educational Age 
(E.A.) is also available (see the later sections of this chap¬ 
ter) this may be divided by the chronological age to give an 
Educational Quotient (E.Q.). If then the E.Q. be divided by 
the I.Q., this gives an Accomplishment Ratio (A.R.), which 
shows thr degree to which the pupil’s educational achieve¬ 
ment approximates the level which his ability justifies. The 
distribution of I.Q. in a large and representative sampling 
of the population will be according to the graph shown on 
page 177. 

Planned in much the same way, as a heterogeneous and mis¬ 
cellaneous array of apparently unrelated tasks, are various 
other scales for developmental progress. The Kuhlmann 4 * 
series provides for ages below three years, where the Stanford 
Revision begins. Developmental schedules for very young 
infants are found in the Gesell 8 lists and in the Baby Tests 
of Biihler and her collaborators. 6 * All these may be traced 
back to older arrangements of developmental indices suggested 
less systematically and less reliably by early students of child 
psychology. 

Group tests of intelligence. The Stanford Binet is an 
“individual” test, requiring that an examiner spend a half hour 
to two hours with each pupil, depending on the age. Group 
tests are also much used, in which oral or printed instructions 
can be given to a whole class in times varying greatly with the 
system or scale used. These are most often “paper and pencil” 
tests, each pupil being provided with a separate booklet, made 
up of sets of problems calling for mental work. 


4 F. Kuhlmann, “Revision of the Binet System,” Journal of Psycho- 

PEsthenics, Monograph Supplement No. 1, 1912. 

8 A. Gesell, The Mental Growth of the Pre-School Child (Macmillan 

Co., 1925). 

8 Charlotte Biihler, The First Year of Life (John Day Co., 1930). 
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The Army Alpha Test/ devised first for adults in military 
service, is a pattern after which many such tests have been 
modeled. The test blank contains eight pages, each bearing 
problems of one kind, gradually increasing in difficulty down 
the page. A fixed time is allowed for each set of problems 
and the score is based on the number of items successfully 
done. The sets of tasks are as follows: 

1. A series of twelve instructions concerning marks to be placed 
at proper places in rows of printed forms on the page. 

2. A series of arithmetical problems to be solved. 

3. Choosing the best of three reasons or answers for certain 
propositions or questions. 

4. Indicating whether forty word-pairs are opposites or syno¬ 
nyms, as: 

chasm—abyss Same Opposite 

5. Indicating the truth or falsity of propositions the words of 
which are jumbled and have to be correctly organized before 
decision, as: 

oil water not and will mix True False 

6. Number series completion, the first six steps being given, as: 

8,9,12,13,16,17, ?, ?. 

7. Analogies, underlining the one word of four that completes 
a logical proportion, as: 

egg: bird:: seed: (grow, plant, crack, germinate) 

8. Information test, a series of exercises such as: 

denim is a dance—food—fabric—drink 

These activities clearly involve both cue reduction and 
scope. The materials are verbal or other symbols, to be re¬ 
acted to in the light of their relations and meanings, under 
the control of other symbols occurring in the context. They 
therefore conform well enough to our general account of the 
composition of intelligence. 

The score is the total number of “points” achieved, and 

7 The most convenient reference is R. M. Yerkes and C. S. Yoakum, 
Army Mental Tests (Henry Holt & Co, 1920). 
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various tables of norms are available as backgrounds for in¬ 
terpretation and comparison. Distributions of scores for 
adults make it possible to locate an individual in such a group. 
Similar distributions are available for college students, high 
school pupils, men in different occupations. Equivalents in 
terms of “mental age” for younger children are also provided. 
There is probably more information available for interpreta¬ 
tion of scores in the case of this test than for any other now 
in use. 

Many similar scales, varying in content and arrangement, 
and varying also in reliability and validity, have followed the 
widespread use of Army Alpha. Among these are tests con¬ 
structed by Otis 8 who was one of those responsible for the 
organization of Army Alpha. The National Intelligence Tests, 
constructed by a committee affiliated with the National Re¬ 
search Council, followed the Army Alpha and are better suited 
for young school children. Similar intelligence tests by Ter- 
man, Haggerty, McCall, Myer, Trabue, Pintner, Thorndike, 
and various other psychologists are also widely known and 
used. 9 

More elaborate and statistically refined group tests belong¬ 
ing in this general classification are the various scholastic apti¬ 
tude tests, college entrance mental tests, such as those devised 
by Thorndike, 10 and by the College Entrance Board and vari¬ 
ous universities. 11 In some cases these scholastic aptitude tests 
include also material intended to reveal special knowledge of 
school subjects as well as general mental ability. 

Another type of general ability test is the “performance 

3 A. Otis, Self Administering Tests (World Book Co.). 

9 See R. Pintner, Intelligence Testing (Henry Holt & Co., 1930), for 
a useful list of such tests, references, and chapters on the results of the 
use of intelligence tests in various fields. 

10 E. L. Thorndike, “Intelligence Examinations for College Entrance,” 
Journal of Educational Research, Vol. 1, pp. 329-337. 

11 L. L. Thurstone, “Mental Tests for College Entrance,” Journal of 
Educational Psychology, Yol. 10, pp. 129-142; Annual Reports, Com¬ 
mission on Scholastic Aptitude Tests, College Entrance Examination 
Board, 1925-1931. 
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test,” as illustrated in the series of Pintner and Paterson, 12 and 
various other systems of non-verbal tests. Instead of pencil 
and paper materials, objects such as pictures, blocks and form- 
board are mainly employed. Mazes and puzzles are some¬ 
times used. Problems are set involving the arrangement and 
manipulation of such objects in terms of spatial patterns, 
temporal relations, or combinations of both. Each test may 
be separately standardized on an age basis, or otherwise, and 
may be independently considered. Or they may be combined 
in various ways, and median or average ratings secured. 

In Pintner’s 13 Group Survey test, this method of combining 
tests, each of which is also separately standardized, is used for 
materials more symbolic in character. A similar collection is 
given by Pyle. 14 A great number of tables of norms and direc¬ 
tions for separate tests are described in Whipple. 15 

Such provision for the separate measurement of activity 
with different kinds of material and different processes or 
operations seems likely to be the line along which permanent 
progress will come. It affords a better opportunity for the 
detailed analysis of the mental pattern of the individual, and 
just as good a summary index, as do the miscellaneous scales 
which can yield only the latter measure. It was this method 
that was used in our account of the psychographs of three 
pupils in Chapter IX. 

The measurement of special abilities. Aside from the 
scales for special school achievement to be described later, 
progress has also been made in devising tests for special ca¬ 
pacities not closely correlated with general ability. The Sea¬ 
shore Tests 16 of Musical Capacity are among the best known. 

12 Pintner and Paterson, A Scale of Performance Tests (D. Appleton 
& Co., 1917). 

13 R. Pintner, The Mental Survey (D. Appleton & Co., 1918). 

14 W. H. Pyle, The Examination of School Children (Macmillan Co., 
1913). 

18 G. M. Whipple, Manual of Mental and Physical Tests (Warwick 
<fe York, 1915), Vol. I, Simpler Processes; Vol. II, Complex Processes. 

16 C. E. Seashore, The Psychology of Musical Talent (Silver, Bur- 
dett & Co.. 1919). 
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Standard materials, provided on phonograph records, make it 
possible to examine either individuals or groups in pitch dis¬ 
crimination, tonal memory, sense of rhythm, sense of time, 
judgments of sound intensity, and tonal consonance. 

Scales for the measurement of drawing ability of several 
types have been devised. The Burt 17 scale, in which a man is 
the object drawn, provides an actual drawing as the typical 
standard of excellence for each age level. In the Thorndike 18 
drawing, scale specimens are arranged in steps, all the items 
representing approximately equal advances, on the basis of 
the estimates of a number of judges. A scale of this sort re¬ 
quires a background of scores before any significance can be 
attached to the measures. Other scales of drawing have been 
devised, such as for mechanical drawing. The various scales 
for the measurement of penmanship might also be included 
in this classification. 

Goodenough 19 has made ingenious use of drawings as ma¬ 
terial for the measurement, not of drawing ability, but of 
general intelligence. A drawing of a man, made by the pupil, 
is scored on some 53 points on the basis of the details it in¬ 
cludes. Such scores correlate closely with mental age, irre¬ 
spective of the excellence of the drawing as such. 

Scales for the measurement of “artistic appreciation” have 
also been developed, such as the Meier-Seashore 20 and the 
McAdory test. These require judgments of relative merit to 
be passed on the design and arrangement of pictures, the ap¬ 
propriateness of dress, ornament, and the like. The score 
depends on the closeness of agreement with the judgments of 
trained artists. 

Along lines of mechanical ingenuity, constructiveness and 


17 C. Burt, Menial and Scholastic Tests (King, London, 1922). 

18 E. L. Thorndike, A Scale for the Measurement oj Drawing (Bureau 
of Publications, Teachers College, Columbia University, 1913). 

19 F. L. Goodenough, Measurement oj Intelligence by Drawings 
(World Book Co., 1926) 

20 N. C. Meier, “^Esthetic Judgment as a Measure of Art Talent," 
University of Iowa Studies, Vol. 1, p. 19, August, 1926. 



MEASUREMENT IN EDUCATION 251 

interest, various sorts of material have been roughly standard¬ 
ized into the form of scales. Such tests shade gradually into 
the standardized trade tests 21 used in industry and in the mili¬ 
tary service, and also into types of tests for occupational fit¬ 
ness, such as those for typists, stenographers, and clerical 
workers. 

Among tests for special aptitudes might also be placed nu¬ 
merous devices for measuring memory, attention, imagination, 
community of ideas, verbal association, handling spatial rela¬ 
tions, and various tests of sensory acuity and discrimination, 
and of the speed, strength and accuracy of movement. 22 These 
in turn shade gradually into tests and scales for special school 
skills and information, such as vocabulary tests, language and 
completion tests, tests of reading, arithmetic, spelling, and like 
activities. 

The measurement of emotion and character. It cannot be 
said that emotional and character traits are yet measurable. 
Many “tests” for such traits as emotional balance, emotional 
maturity, introversion, persistence, submissiveness, social per¬ 
ception, honesty, cooperativeness, suggestibility, interests, have 
been proposed. Many of these have offered promising leads 
and yielded interesting experimental results. Some of them 
have been sufficiently developed so that comparisons of groups 
may be made with some instructiveness. The student of edu¬ 
cational psychology will find it profitable to keep in touch 
with developments in this field, as these proceed to the point 
where individual diagnosis and measurement become feasible 
and reliable. 

For practical purposes, in teaching and administration, we 
are still forced to rely largely on “impressions” and inferences 
from spontaneous behavior in estimating character and per¬ 
sonality traits. Various devices, such as rating scales, may 
give somewhat greater reliability and perhaps greater validity 
to such impressions. But even these cannot be said to afford 

21 J. C. Chapman, Trade Tests (Henry Holt & Co., lf>21). 

22 Whipple, op. cit. 
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measurements, and they often serve merely to disguise the 
actual subjectivity of the data being used. They may give 
greater clearness to our verdicts, increase the consistency of 
judgment, and teach us to be skeptical of our subjective 
estimates. 23 

The measurement of school achievement. The measure¬ 
ment of the result of instruction is in certain respects more 
feasible than the measurement of the pupil, since it is more 
direct. Such measures are limited to the appraisal of a prod¬ 
uct and do not require inference from this to the ability of the 
producer. Once measured, however, the score invites useful 
questions concerning the factors responsible for it. If a pu¬ 
pil’s arithmetic paper is “poor,” is this because of the dullness, 
apathy or illness of the learner? Is it the fault of the teacher, 
of the method of instruction, of the curriculum? If school 
products, such as the merit of a recitation, the knowledge of 
a field, the excellence of a skill, can be measured reliably, 
many important problems of pedagogy, of method, of admin¬ 
istration, may begin to be solved on an experimental and 
demonstrable basis. 

We have seen how unreliable are the subjective impressions 
of teachers when asked to rate the quality of an examination 
paper. Aside from such refinements of grading as may come 
from discussion of standards, use of rating scales, and similar 
efforts, the chief advance would seem to be through the devel¬ 
opment of objective and impersonal methods of examining 
and scoring. 

An early form of objective test is described in Chapter 
XIX in which the planning of a spelling curriculum resulted 
in lists of words of known difficulty. Actual record of errors 
made by pupils of various ages and school grades on these 
lists give norms or standards of comparison. If the standard 
lists are used in the proper way (without special coaching for 


28 H. L. HoIIingworth, Vocational Psychology and Character Analysis 
(D. Appleton & Co., 1929), gives a detailed survey of the methods and 
results in this field. 




MEASUREMENT IN EDUCATION 


253 


them) any pupil’s spelling achievement may in this way be 
compared with that of his peers, and the quality of his 
achievement measured in objective and impersonal terms. In 
the same w'ay the work of one grade, or of one school, may 
be compared with that of others. The effectiveness of 
methods, of teachers, of motivation, and other influences may 
be experimentally studied. 

Progress in the derivation of such scales has been rapid, and 
nearly every school subject, from the habits of kindergarten 
children to the subject of educational psychology, has shown 
such developments. A few samples of these scales, relating 
chiefly to arithmetic and reading, will suffice to show the 
variety of these procedures. There is really a long history 
behind them. 

As early as 1864 an English schoolmaster proposed and de¬ 
vised a “Scale Book” in which standard achievements, with 
numerical ratings, were preserved for use in evaluating the 
work of new pupils. About twenty-five years later Kraepelin 
and his pupils, engaged in psychiatric work, attempted to de¬ 
vise scales for the measurement of the status and changes in 
school knowledge in hospital patients. In the early years of 
the present century the work of Rice in spelling, Stone, Cour¬ 
tis and Woody in arithmetic, Thorndike in penmanship and 
drawing, Hillegas in composition, Ayres in spelling, aroused 
interest in the use and development of school achievement 
tests and scales in many fields. 

Measurement in arithmetic. Courtis 24 began by arranging, 
on separate pages, problems of about equal difficulty and 
calling for the same “operation” (as adding, subtracting, mul¬ 
tiplying, dividing). A fixed time being allowed for each test 
sheet, the score in terms of number attempted and number 
correct served to indicate the speed and accuracy with which 


24 S. A. Courtis, “Standard Scores in Arithmetic,” The Elementary 
School Teacher, Vol. 12, No. 3. pp. 127-137; also The Courtis Tests in 
Arithmetic, Sec. D, Subd. I, Part II, Vol. I, of Report of Committee 
on School Inquiry, City of New York, pp. 389-546. 
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such problems, of that degree of difficulty, could be done. 
Scores accumulated from many children in various school 
grades of numerous cities served as the background for giving 
meaning to such measures. 

The Cleveland Survey Arithmetic Tests 25 are planned in a 
more complex fashion. Different levels of difficulty in the 
fundamental operations are represented, and the “spiral” 
method of presenting the problems is adopted. Instead of 
working steadily on addition the pupil works on all the opera¬ 
tions on the first difficulty level and proceeds, as the test con¬ 
tinues, to higher and higher levels in all the operations. A 
greater difficulty or power range may in this way be introduced 
into the instrument, as well as the mere determination of rate 
on a fixed level of difficulty. 

In the Woody Arithmetic Scales 26 this element of power as 
distinguished from rate is especially featured. The problems 
used have been tested for their relative difficulty in different 
school grades. The scales, for the four fundamental opera¬ 
tions, contain problems arranged in steps of increasing diffi¬ 
culty. Time limits are used which enable each pupil to show 
how far up the scale he is able to work. The emphasis is thus 
on the complexity he is capable of handling rather than on the 
speed of his computation. 

The Stone 27 Arithmetic Reasoning Tests differ from all 
these in that they are more than simple measures of compu¬ 
tation. The problems are stated in a paragraph or sentence, 
but no indication is given as to what operation is required. 
The choice of operation as well as the actual computation de¬ 
pends on the pupil’s discernment of the various cues offered by 
the problem. Such tests measure not only the degree of drill 
(cue reduction) but also emphasize the factor of scope or 

28 C. H. Judd, Measuring the Work of the Public Schools (Russell 
Sage Foundation), pp. 94-123. 

26 C. Woody, The Woody Arithmetic Scales (Bureau of Publications, 
Teachers College). 

27 C. W. Stone, Standard Reasoning Tests in Arithmetic (Bureau of 
Publications, Teachers College). 




MEASUREMENT IN EDUCATION 265 

sagacity (joint operation of all the cues the problem and its 
statement affords). 

The existence of such a variety of tests and scales (and 
there are many more) for a single subject such as arithmetic, 
although it may seem confusing to the beginner, is a great 
advantage in education. It enables the analysis of the diffi¬ 
culties that any class or individual may have. By using all 
or many of the different types of test it may be disclosed 
whether the achievements are uniform or whether certain op¬ 
erations or skills or abilities seem to require special attention. 
Such diagnostic analysis makes possible “remedial instruction” 
as distinguished from general teaching. In the field of read¬ 
ing these advantages are still more clearly to be seen. 

Measurements of reading. Aside from the optical mechan¬ 
ics of exploring the printed page, which is itself very complex, 
the psychological factors in reading are of various kinds. 
Reading is so complete an example of mental activity, and 
the psychological processes involved in it so fully illustrate the 
activity of cue reduction, scope and joint activity of cues, that 
it constitutes one of the best examples of the learning process. 
Many experimental investigations have dealt with reading, 
and numerous tests and scales are available for the measure¬ 
ment of different parts of aspects of the act. 

Reading as oral pronunciation. In oral reading all that 
need be implied is the delivery of the proper names for the 
verbal forms (printed words). The sound of the word, its 
phonogram, is the name of it. To read may mean merely to 
pronounce these phonograms. One might in this way read 
words in a language which had no meaning, just as one may 
read non-sense syllables such as leb, dut, niv, feg. The visual 
cues (words as seen) arouse the conventional articulation and 
phonation, and this is reading aloud. On a higher level than 
that of the pronunciation of single words, reading aloud also 
involves expression, and this requires appreciation of meaning 
and the joint operation of numerous context cues, such as 
accompanying words, punctuation, and other elements in the 
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total situation. Both cue reduction and scope are thus in¬ 
volved in oral reading. 

The Gray Oral Reading Test 28 is one of several designed to 
measure this aspect of reading. Standard paragraphs are pre¬ 
sented and the pupil reads them aloud. The examiner records 
the rate and the various errors made. Suitable norms of per¬ 
formance enable the examiner to translate such scores into 
terms of excellence, and also to observe the characteristic dif¬ 
ficulties experienced by the pupil in oral reading. 

Visual word meaning. Another aspect of reading is meas¬ 
ured by visual vocabulary tests, such as those of Thorndike . 29 
Words are printed on the test blank, preceded by printed in¬ 
structions. These instructions request the pupil to indicate 
the kind of thing of which the word is the name. Under all 
names of flowers he is to write F; so on, with A for animals, 
G for games, etc. 

In its simplest form this process of indicating word meaning 
would be represented by proper names, the test being to point 
to the person or thing to which the name applies. On a higher 
level would be responding to common nouns by selecting, from 
an array of objects (or pictures of objects), the one indicated 
by the word. In the form we have described the process is so 
complex as to involve much more than reading. The meaning 
of the word must be apprehended, then the supra-ordinate 
class must be thought of, its name used, and indicated in the 
notation. 

Reading for comprehension. On a still higher level of read¬ 
ing, the arrangement of words, their sequence, and various 
features of the context must be jointly responded to in an 
appropriate way. Thus “The dog bit the man” and “The man 
bit the dog” contain the same words, and the word meanings 


28 Measuring the Work of the Public Schools, Cleveland Foundation 
School Survey Report, pp. 263-275. Also the Gray Oral Reading Check . 
Test (Public School Publishing Co.). 

29 E. L. Thorndike, Directions for Using the Visual Vocabulary Scales 
(Bureau of Publications, Teachers College). 
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are the same. But the sentence meanings are totally different 
because of the word arrangement. The total pattern is here 
important, along with the details comprising it. 

Tests for this form of reading, for sentence or paragraph 
meaning, vary widely in character, depending on the nature of 
the meanings used, the character of the reaction required, and 
the degree of understanding called for. Human actions we 
have classified as those of thought, feeling and conduct. The 
various tests of reading comprehension make implicit use of 
such a distinction. The responses invited by the verbal cues 
may be: 

(a) Imagined outcomes, results, symbols of later events, thoughts, 
choices, comparisons 

(b) Appropriate feelings and emotions, as indicated by selection, 
verbal statement, facial expression, intonation and inflection 
in oral reading or reply 

(c) Manual or other overt acts, such as making marks, executing 
various directions, performing acts in conformity with the 
instructions 

Often all of these modes of reaction are involved in the 
same test. Thus if the child is requested to draw a line undei 
the prettier of two faces, he must apprehend the meaning of 
pretty, the significance of the comparative form, get some mild 
esthetic feeling reaction to the two faces, and comply with the 
instructions to “draw a line.” 

Several tests for reading comprehension may be briefly 
described. The Thorndike-McCall Reading Scales 80 call for 
silent reading. The test consists in writing answers about the 
content of paragraphs, the instructions being “Read this and 
write the answers. Read it again if you need to.” The para¬ 
graphs used increase in difficulty, and the measures are used to 
indicate “the ability of the pupil to use reading for a specific 
purpose”— viz., the purpose of giving correct answers concern¬ 
ing the material just read. 

80 Thorndike-McCall Reading Scales (Bureau of Publications, Teach¬ 
ers College). 
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A typical unit of the test is the following: 

Inside the big box made of wood and iron that stands under the 
bed there is a box just like it, only smaller, and a brass key to 
open the small box. Whoever opens it will find three keys, one of 
gold, one of silver and one of steel. The first opens the door of 
the red room, the last opens the door of the blue room. The other 
opens the outside gate. Every key has a ring. 

16. Where will you find the big box?. 

17. What is the chief difference between the boxes?. 

18. What will you find on each of the rings? . 

Another widely used scale for the measurement of silent 
reading is the Ayres-Burgess 81 series. Each scale presents 
twenty paragraphs of presumably equal difficulty of compre¬ 
hension. Each paragraph is to be silently read with sufficient 
accuracy and understanding to enable the pupil to carry out 


r 



12. The children will soon find the gifts Santa Claus 
left in their stockings. Since the littlest girl will wonder 
what is in hers, draw a hole as fast as you can in the 
foot of the littlest stocking so that she can peek in, but 
be careful not to make any in the toes of the three 
other stockings. 


Pig. 36.— Unit from the Ayres-Burgess Scale. 

the directions there given on a picture provided for each para¬ 
graph. Such a scale resembles the Courtis Arithmetic Tests in 
that rate, rather than difficulty or power, is the basis of the 
score. Distributions of scores for grades 3 to 8 are given on 

81 M. A. Burgess, The Measurement of Silent Reading (Russell Sage 
Foundation). 
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each test sheet, so that the same test may be used for all these 
grades. Various equivalent forms are also provided. A sam¬ 
ple unit of one of the forms is here given. 

A useful set of tests for various aspects of reading is pro¬ 
vided in the Gates series. 82 Preliminary study of the vocabu¬ 
lary appropriate to the various grades and of the more impor¬ 
tant processes involved in reading led to the devising of two 
series. In the three tests for the primary grades pictures or 
sets of pictures accompany the words, phrases or sentences. 
The pupils’ marking of the pictures according to instructions 
given indicates the degree of correct recognition or under¬ 
standing of the printed material accompanying them. 

For higher grades (3 to 8) the Silent Reading Test is pro¬ 
vided in four parts, which measure respectively the use of 
reading: 

(a) In order to appreciate the general significance 

( b ) In order to predict the outcome of events 

(c) In order to understand precise instructions 

(d ) In order to be able to report details 

For (a) paragraph stories are given, with such printed in¬ 
structions as: 

Draw a line under the word which tells how the fairy felt,— 
cross angry weary afraid joyful. 

For ( b ) after a similar story, four alternative statements 
of “what will probably happen next” are given, one of which 
is to be marked. Thus, after a story about an encounter be¬ 
tween a cat and a bulldog, the alternatives are: 

They let the fight go on. 

The cat slept on. 

The lady took her bird away. 

The groceryman saved his cat. 

For (c) pictures accompanied by stories containing instruc¬ 
tions to mark the pictures, similar to those of the Ayres- 
Burgess scale, are used. 

82 A. I. Gates, The Improvement of Reading (Macmillan Co., 1927). 
The tests are supplied by Teachers College, Bureau of Publications. 
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For ( d ) material resembling that of the Thorndike-McCall 
tests is used, except that for each question four answers are 
given, one of which the child is to underline as the best. 83 

These samples, from two of the elementary school subjects, 
arithmetic and reading, serve to illustrate some of the ways in 
which modern education seeks to substitute objective records 
in the place of subjective impressions, and, while measuring, 
also to secure diagnostic indications of the type of difficulty 
the pupil meets with in the larger complex, called a school 
subject. 

An understanding of the details and advantages of such 
scales must come from actual acquaintance with and use of 
them. For descriptions of similar scales and tests for other 
elementary subjects, and for secondary school, college and 
professional fields the references given at the end of the chap¬ 
ter may be consulted. 

Omnibus tests of school achievement. For survey purposes 
and for the estimate of the general level of a pupil’s achieve¬ 
ment, various collections of tests have been devised, which 
are sometimes known as “batteries” of tests. The Stanford 
Achievement Test 34 is a well-known example. The booklet 
for grades 4 to 8 contains twenty pages and requires a little 
over two hours (several sittings are recommended) for its 
administration. The tests included are designed to measure 
the individual’s proficiency, as compared with standard pupils 
of his status, in: 

* f (a) paragraph meaning 

1. Reading -i ( b ) sentence meaning 

l (c) word meaning 

2. Arithmetic Computation 

^(o) Reasoning 

3. Nature study and science 


84 Numerous additional tests and exercises for diagnosis and for 
remedial instructions are also provided. Details and illustrations may 
be found in Gates, The Improvement of Reading. 

84 G. M. Ruch and L. M. Terman, Stanford Achievement Test (World 
Book Co., 1928, and later revisions). 
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4. History and literature 
6. Language usage 
6. Spelling (dictation) 

Various forms are provided, and grade equivalents and age 
norms, both for total score and for each separate test. This 
makes possible the analysis of the individual’s special failings 
or excellencies, as well as the comparison of classes and 
schools, in each subject as well as in the general field of ele¬ 
mentary instruction. 

New type examinations. The movement toward objective 
tests, scales and examinations, with scores impersonally de¬ 
termined, the materials carefully standardized in advance, and 
norms of achievement based on results from large numbers of 
pupils, has had a far-reaching influence. It has encouraged 
the development of objective and “new type” examinations in 
nearly all the fields of academic instruction as well as in the 
work of vocational placement and industrial management. 

Pupils are less likely now to be asked to write “essays” on 
topics chosen at random by the instructor, and rated accord¬ 
ing to whim or prejudice, on the basis of general impression. 
The more objective examinations, for one thing, eliminate 
many variables, such as speed of -writing, penmanship, spelling, 
and eloquence, and may in this way restrict the rating more 
specifically to the matter in hand, to which all these variables 
may be irrelevant. Checking statements as true or false, 
choosing the best of several suggested answers, correcting er¬ 
rors in a proposition, supplying missing elements from a state¬ 
ment, may be the simple responses called for. Many more 
points may be touched on in a given time and a more complete 
inventory of the range of the pupil’s knowledge secured. 

Such examinations, if properly prepared, require consider¬ 
able labor and insight. The time required for scoring may be 
reduced, but more time is required in the critical framing of 
the examination. Standardized examinations, with alternate 
or equivalent forms are sometimes prepared. 

The variables in part eliminated in such content examina- 
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tions may be independently measured, and confusion avoided. 
“Old-fashioned” examinations may be used to supplement the 
“new type” scales. In this way individual differences are bet¬ 
ter provided for and such factors as organization of material, 
coherence of presentation, discrimination and readiness of un¬ 
aided recall of information do not go uncredited, in the final 
appraisal of the pupil’s achievement or ability. 

The new type, objectively rated examinations, with stand¬ 
ard methods and comparative data from the work of other 
classes are still in the experimental stage in higher education. 
Their merit apparently varies with the field to which they 
are applied and with the insight with which they are devel¬ 
oped, used and interpreted. The evidence at present suggests 
that such examinations afford greater reliability, with no loss 
of validity, and an economy of time and strain on the part of 
all concerned. 86 

In personnel selection and direction similar developments 
take the form of rating scales, standardized interviews, syste¬ 
matic trade tests, planned personal interviews and data sheets. 
They supplant, with wholesome results, the traditional reli¬ 
ance on photographs, self-estimates, letters of application, and 
testimonials, and weaken the confidence in more subjective 
methods of appraising human character and ability. 86 

For reasons partly historical, partly accidental, but chiefly 
because of interest and training, these various methods of 
mental and educational measurement have been to a great 
extent developed by clinical, applied, and educational psychol¬ 
ogy. Once placed on a reliable basis, their use rapidly spreads 
to the work of the teacher, the administrator and the educa¬ 
tional expert. 

38 A useful chapter and a bibliography on new type examinations is 
H. R. Douglass, Modem Methods in High School Teaching (Houghton 
Mifflin Co., 1926), Ch. xiv. 

88 H. L. Hollingworth, Vocational Psychology and Character Analysis , 
gives a survey of the development of methods of mental measurement 

4-1__fistlslo 
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Some practical considerations. The theoretical possibili¬ 
ties of “mental measurement” are so interesting that tests and 
scales have been widely used. They may be put to misleading 
uses and given erroneous interpretations by those not compe¬ 
tent to understand and criticize them. It should not be neces¬ 
sary to emphasize the fact that the mere publication of a test 
and its designation as a scale by no means gives such an in¬ 
strument either reliability or validity. Numerous considera¬ 
tions must be taken into account in the use of such techniques. 

Thus the mere fact that one “intelligence test” correlates by 
a high figure with another accepted as standard does not mean 
that measures from the one may be accepted in place of meas¬ 
ures from the other. If such measures as mental age result, 
scores from one test may be very different from those from 
the other, and yet different pupils stand in a similar rank or 
order by both. Everything depends therefore on whether one 
is interested only in relative rank, or in some individual de¬ 
scription and evaluation, such as a mental age or an intelli¬ 
gence quotient would yield. 

Similar dangers are present in subject matter tests and 
scales. A scale standardized on highly selected private school 
pupils is in a sense standardized, but only on this highly 
selected group. Applied to the ordinary run of school children, 
the “norms” would be very misleading. 

Assigning a pupil a “mental age” of 11 years on a given 
performance means nothing if the performance be one in 
which ability as a function of age does not increase beyond 
the eleventh year; for to score 11 years would on such a test 
mean to make an “adult” record. 

These are but samples of some of the more elementary 
sources of error which the use of tests and scales may involve. 
The classroom teacher, if intelligent and well informed, can 
make very good use of such instruments, in guiding and plan¬ 
ning work, in tentative diagnosis of the pupil’s difficulties, and 
in the analysis of the materials on which teaching is to be 
directed. The effort to introduce such objectivity and impar- 
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tiality as the tests suggest may also be a useful gain. In mat¬ 
ters concerned with the destiny and disposition of the individ¬ 
ual pupil, mental measurement should be conducted and inter¬ 
preted by those with expert competence in these methods. 


PROBLEMS 

1. Secure a pupil’s examination paper in some subject and ask 
10 different teachers to grade it independently. How do your re¬ 
sults compare with those of Starch and Elliott? 

2. Would it be possible to measure a person's “general health"? 

3. Suppose you measure your pulse rate and find it to be 60 
per minute. Does that mean anything? How can you tell what 
it means? 

4. Find and demonstrate to the class some objective scale for 
measuring drawing, handwriting, sewing, lettering, composition. 

5. Discover in detail the way in which this scale was constructed 
and what units it uses. 

6. Take some group intelligence, such as Army Alpha, score your 
paper, and discover what the score means. 

7. A young child (6 to 10 years) may be examined before the 
class with the Stanford Revision of the Binet Scale, in order to 
demonstrate the nature and use of this instrument. 

8. Assemble such performance tests (non-verbal) as are avail¬ 
able and get acquainted with their nature and use. 

9. Give one or more of the Seashore musical tests to the class 
using the standard materials and technique and finding the individ¬ 
ual scores and their distribution. 

10. Bring to the class some scale or standard test in an elemen¬ 
tary school subject and describe its nature, construction, validation, 
reliability and uses. 
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CHAPTER XII 

THE EDUCATION OF EXCEPTIONAL PUPILS 

The psychology of special education. Special education is 
a term used to refer to provisions made for the instruction of 
pupils who differ in important ways from the average. Illus¬ 
trations of such special or important deviations would be un¬ 
usually bright or dull children; children with special talents, 
as in music or drawing; children with special disabilities, as 
in reading, writing or spelling; “problem” children, such as 
those with marked antisocial habits or great emotional insta¬ 
bility; children with speech difficulties, such as stammering or 
stuttering; crippled children; and those suffering from serious 
impairment of the sense organs, such as deafness or blindness, 
or partial hearing and vision. 

Above the level of the elementary school provision may also 
be made for deviating individuals. Colleges often make spe¬ 
cial provision for exceptionally able or interested students, as 
through Honors courses, greater freedom for elective courses, 
or from the usual requirements of class attendance. In adult 
education special provision is often made for those with lan¬ 
guage difficulties, due to the fact that the instruction is not 
given in their native tongue. Groups of illiterates are some¬ 
times found who must, in industrial training, for example, be 
treated in a different way from that suitable for those able to 
read. 

Psychology is able to make useful contributions to the work 
of special education. A psychological examination of the 
pupil, an inventory and measurement of his physical and men¬ 
tal equipment, a survey of his past history and of the methods 
used in his previous education will often throw light on the 
nature of his present difficulty. Such an examination may also 
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suggest useful steps to take in the way of further instruction. 
It is often necessary to adapt the methods of instruction to the 
special handicaps, or to devise new methods which will reduce 
the burden of these handicaps. In this, also, psychology may 
often be of service. 

Sensory and motor handicaps. The educational problems 
in the case of those wholly blind, or deaf, and in the case of 
those with physical deformities, are so special that no attempt 
will be made to discuss them in this general survey of educa¬ 
tional psychology. Special teachers will usually be provided 
for such cases, and they will have been prepared for their work 
by particular instruction and experience. 

Studies have been made of the educational difficulties met 
by pupils suffering from milder degrees of deafness or blind¬ 
ness. In a recent investigation 1 the hard of hearing children 
of a school population—those not deaf enough to be in an 
institution—were identified by instrumental tests (audio- 
metric). They were paired with children from the same 
schools, with normal ability to hear, and of the same sex, race, 
age and parental occupational status. The two groups were 
given standard intelligence tests, and a study was also made 
of their school achievement and of the judgments as to their 
character, by the teachers. 

As a group, the hard of hearing children were 6 points lower 
in intelligence quotient (Stanford-Binet) than those with nor¬ 
mal hearing. There was, however, among individuals, no sig¬ 
nificant relation between intelligence and quality of hearing, 
and there was a great deal of “overlap” between the two 
groups. 

When individuals of the same intelligence quotient were 
compared, no difference was found in school achievement, as 
shown by measurement with the aid of standard “achievement 

1 R. Madden, “The School Status of the Hard of Hearing Child,” 
Contributions to Education, No. 499 (Teachers College, Columbia Uni¬ 
versity, 1931). In this volume will also be found a convenient brief 
bibliography relating to deaf and hard of hearing children and their 
education. 
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tests” and achievement in reading, spelling and arithmetic. 
Within the hard of hearing group there was little relation 
between degree of impairment and school achievement. 

The hard of hearing were never rated as leaders and were 
more often rated as shy and solitary. In ratings for such 
traits as obedience and general attitude no difference was 
found between the normal and the hard of hearing. 

Bearing in mind that the more severe cases of deafness had 
been eliminated by institutional provision, that no measure 
was made of the effort required for the hard of hearing to 
make an achievement equal to that of their normal comrades, 
and the fact that this defect clearly led to less complete par¬ 
ticipation in social life and induced instead attitudes of avoid¬ 
ance and shyness, it seems clear enough that such cases could 
profit materially from special methods directed toward their 
adjustment. 

Defects of speech. We may consider stammering and 
stuttering under this general head, although they are more 
likely to be psychological rather than sensory or motor diffi¬ 
culties. It is estimated that between 1 and 2 per cent of school 
children suffer from such speech difficulties, and they an 
among the most painful of personal handicaps. Often mis¬ 
understood by parents and teachers, and at the mercy of 
thoughtless playmates, the stuttering child suffers an emo¬ 
tional distress not usually realized by those who embarrass 
him. Since the nature of the difficulty varies greatly with the 
individual, the stuttering child should be referred as soon as 
possible to qualified clinical psychologists or to teachers with 
special training in this field. 

This is no place for a detailed account of the psychology of 
speech defects, 2 but a brief account of one study may be given 
by way of showing the importance of allowing those with these 
handicaps to make the most advantage from the general pro¬ 
gram of the school, if only by better understanding them. 

2 A chapter on this topic will be found in H. L. Hollingworth, Ab¬ 
normal Psychology (Ronald Press, 1930). 
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In this survey 8 stuttering children in a city school system 
were paired vrtth members of a “control” group, not so suffer¬ 
ing, for age, mental age, sex, language, and racial background. 
The groups were then compared in various respects to discover 
whether the afflicted children showed any more general inferi¬ 
ority or disadvantage. 

The distribution for intelligence was the same for the stut¬ 
tering children as for a normal group. In non-verbal per¬ 
formance tests the stuttering children did even slightly better 
than the controls. In school achievement tests (Stanford 
Achievement Test) there was “no significant disparity between 
the two groups”—an important result in view of the obvious 
handicap of the stutterer in ordinary school recitation and 
communication. Various tests for emotional stability were 
also given, no significant differences being found. In the rat¬ 
ings by teachers for “personality traits” the two groups were 
again similar except in ratings for “self-confidence,” where 
the control group was superior. Numerous physical tests were 
also given, and in these no difference was found between the 
two groups. 

The stuttering child represents an acute case where special 
understanding, and perhaps special treatment and instruction, 
may be usefully applied, and where education may notably 
justify its claim to be an organized technique for the reduction 
of human misery. 

The education of the drill. Reference to the curve of dis¬ 
tribution for intelligence in the population, given on page 177, 
will show what a wide range of aptitude for learning and for 
literacy will be represented among pupils upon their first ad¬ 
mission to school. Those with an intelligence quotient below 
70, about 2 per cent of the whole, would be technically feeble¬ 
minded. Many of these would have been placed in special 
institutions for the mentally defective; but not all. Pupils 


8 E, D. McDowell, Educational and Emotional Adjustments of Stut¬ 
tering Children, Contributions to Education, No. 314 (Teachers Col¬ 
lege, Columbia University, 1928). 
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with intelligence quotients as low as 40 are by no means un¬ 
known in the elementary school. 

Between this low group and the great number of “average’' 
or “normal’' children (the middle 50 per cent) stand a large 
group of border-line degrees of docility, with a low degree of 
ability for the mastery of symbols, and yet, as we have seen 
in Chapter VI, reasonably well endowed in physique. The 
ablest of these are likely to become the “laggards” and “re¬ 
peaters” in the ordinary school grades. The less able will 
soon fall so far behind, because of their low capacity for learn¬ 
ing, that in large communities special provision is made for 
them in “ungraded classes,” “opportunity classes,” and, at 
older ages, in elementary trade schools. 

Under compulsory education laws, applying so late as the 
age of adolescence, these pupils either become serious prob¬ 
lems of discipline, promotion, and concern, or else are provided 
for by some method of special education. 

A clear understanding of the psychology of the unintellec¬ 
tual is necessary for their proper training. In the ordinary 
grades these pupils cause most of the problems of truancy, 
delinquency, and retardation. They will tend to be advanced 
beyond their level of ability, shoved ahead into grades for the 
work of which they are incompetent since no amount of “re¬ 
peating” will enable them to maintain the normal pace at a 
later time. They may occupy an undue and wasteful propor¬ 
tion of the time of the teacher and class and thus retard the 
progress of those capable of advancing more rapidly. 

The solution consists chiefly in the early identification of 
these unintellectual individuals, and their educational guidance 
into avenues where they can make the most of those capaci¬ 
ties in which they are nearer the normal than they are in the 
arts of literacy. This may call for special curricula adapted 
to their needs, for their segregation in special classes or schools, 
and for greater emphasis on manual skills and the practical 
arts. 

These pupils can be identified at an early age by technical 
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measurement of their intelligence; they cannot be identified by 
their physical traits nor by the ordinary medical examination 
Standardized tests in which their capacity for learning, and 
the results of their previous learning under the conditions of 
a normal environment, are measured, are the most reliable 
means of identification. Such identification is possible with 
great reliability in the lower grades. 

Educational possibilities. Many degrees of intelligence will 
be found among these pupils, ranging from very low to sub¬ 
average, and the teacher should never commit the error of 
supposing them to be “all alike.” They will not constitute a 
separate “species,” but only the lower end of the curve of 
distribution. They will not be equally feeble in all respects, 
as we have already seen in the chapter on the psychology of 
the learner. Some of their aptitudes will be nearly those of 
the average child. It may be psychologically wise for all 
pupils to work together in those activities in which their abili¬ 
ties are more nearly equal. 

The mentally dull cannot be made “normal” by any method 
of treatment nor by any educational technique. Nor are they 
cases of “arrested development,” who will in a few years show 
a remarkable spurt and come back to the normal level. The 
pace of individual development, except for very rare special 
instances, will be such as to keep them in the same relative 
position with respect to their fellows. 

The methods of instruction need not be peculiar. The rate 
of learning and the nature of the material that can be mas¬ 
tered will vary, as we have already seen, with the “mental 
age” of the pupil, regardless of actual age. The chief excep¬ 
tion to this rule is in the case of very bright children who may 
be physically only at age, and hence not capable of some of the 
physical feats of children of their own mental age, but greater 
actual age. 

The things capable of being learned by individuals of vari¬ 
ous mental ages are shown by the following list of achieve¬ 
ments found possible by adults of varying mental ages, in 
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experiments in an institution for the care of the intellectually 
inferior. 4 

Mental Age Capacities for Learning 

2 to 3 years ... Can be taught to carry pails of water and empty 
buckets; can carry soiled clothes to the laundry, 
but cannot be trusted to bring clean clothes in the 
other direction; can learn to collect trash, such as 
stones, leaves, twigs, from lawns and paths, and 
put it in baskets or piles. 

4 to 5 years .. .Can learn to pull one kind of weed in the garden; 

can minister to pigs, rabbits and chickens but can¬ 
not learn to herd sheep or milk cows. Can, how¬ 
ever, clean bams for such animals. 

6 to 7 years .. .Can learn to garner one kind of fruit from garden 
or trees, not picking green or decayed, and omit¬ 
ting leaves, trash, grass, and not injuring the fruit. 
Can herd sheep, milk cows, and do the ordinary 
processes of the laundry, using blueing and soap: 
can do simple sewing. 

8 years.Can learn to do everything in the laundry, can 

set the table and do most of the processes of cook¬ 
ing, but are not capable of learning to do general 
housework except under close direction and super¬ 
vision. They are capable of acquiring third grade 
ability in reading, and of profiting from the ele¬ 
mentary curriculum up to the end of the third 
grade. 

10 years.This mental age is required before adults can 

learn to do general housework, and to arrange and 
properly time such acts. On this level they are 
capable of ministering to the simple domestic 
wants of human beings and running a house, but 
not of adequately controlling, advising or educat- 


4 See M. Vanuxem, The Education of Feeble-minded Women, Con¬ 
tributions to Education, No. 174 (Teachers College, Columbia Univer¬ 
sity, 1925); also E. T. Burr, “Minimal Intellectual Levels of Accom¬ 
plishment in Industry,” Journal of Personnel Research, Vol. 3, 1924, 
pp. 207-212. 
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ing children, except under simple conditions and 
in things in which they are themselves competent. 
They are capable of fourth- or fifth-grade work in 
ordinary school subjects, can learn to read, write, 
do simple arithmetic, and may be able to make 
representative drawings and to play and enjoy 
simple musical instruments. 

An example of the relative abilities of dull children in vari¬ 
ous school subjects is to be found in the result of careful ex¬ 
amination of children in the special schools of the city of 
London. 6 Standard tests of achievement were given to these 
children, who had the average intelligence quotient of 57. On 
the basis of these results a figure was derived, based on the 
known laws of development, showing the mental age, in each 
of the various subjects, to be expected of these children by 
the time of leaving school at the age of 14 years. 

Mental Age to Be 
Attained on Leav¬ 
ing School at 14 


School Subjects years 

Reading for comprehension; composition; and 

spelling . 6.8 

Speed and accuracy of reading; subtraction; and 

division . 7.5 

Addition; multiplication; speed and quality of 

penmanship . 8.3 

Drawing; hand-work . 9.4 


The average achievement on leaving school would be eight 
years; but achievement would be far from equal in all sub¬ 
jects. Such children would be most nearly normal in drawing 
and hand work; in reading for meaning, in composition, and 
in spelling, the literate arts, involving reaction to symbols, 
such children would be even more backward than their average 
mental age would suggest. The reasons for these outcomes 
we have already considered in Chapter VI. 


S C. Burt, Mental and Scholastic Tests (London, King, 1922). 
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Aside from training in the simpler school skills, and such 
manual arts and skills as may best enable them to play a use¬ 
ful part in society and industry, something can be done for the 
unintellectual in the way of training in useful habits. Little 
can be expected in the way of understanding abstractions, 
applying general principles to specific cases, nor control of 
conduct by terms and ideals, such as those of “justice,” “be¬ 
nevolence,” and the like. Training in specific habits rather 
than in generalization is the effective rule for the mentally 
dull. 

The reason for this should be apparent from the account of 
the general nature of learning. Mental dullness means the 
inability to establish acts or thoughts in connection with re¬ 
duced cues. Therefore the dull do not react to new situations 
in terms of behavior earlier learned in connection with items 
or details that may now be present. Since little in the way of 
cue reduction can be expected, teaching will consist instead in 
the repeated presentation of whole situations, concrete expe¬ 
riences, such as those which the learner is to be prepared to 
meet. Fullness and vividness of original experience, concrete¬ 
ness rather than the use of symbols, will in this way make 
possible whatever degree of learning or cue reduction the 
learner is capable of, and •will provide for him the maximum 
number of usable cues. In the low r est degrees of intelligence 
little in the way of training can be expected. Even on higher 
levels, much patience and understanding is required of the 
teacher. 

The intellectually gifted. Above the average learning 
ability of the larger number of pupils there will stand a con¬ 
siderable number who are exceptionally able. A large group, 
with intelligence and learning quotients lying between 110 
and 130 will distinguish themselves clearly enough from the 
average by their rate of progress, the small amount of time 
needed to master their assignments, the greater promptness 
and range of their knowledge. For the most part pupils of 
this degree of ability may be provided for in the ordinary 



EDUCATION OF EXCEPTIONAL PUPILS 275 

school organization by rapid promotion, and by the provision 
of extra activities in which they are interested and from which 
they may profit. 

Pupils with intelligence and learning quotients above 130 
are as much superior to the average as the feeble-minded are 
below it. Certainly not over 2 per cent of the school popula¬ 
tion will be exceptional to this degree. But within this small 
number there will be a few whose quotients run as high as 
180 or 190. Children of this degree of ability are likely also 
to present problems—acute personal problems of their own, 
and also problems of school management and organization.® 

Such pupils are so much abler than the average members of 
the class that the usual program and range of projects fall far 
below their capacities for achievement. If kept in the regular 
class, selected roughly on an age basis, these children will have 
little to do; a few minutes serve them as well as an hour of 
study on the part of their companions. Hence they do not 
have an opportunity to attain the skill or knowledge of which 
they are capable. They easily, therefore, form habits of idle¬ 
ness, restlessness, and even of mischievousness. The ordinary 
work of the school easily becomes trivial to them, for when 
they return home they are likely to occupy their leisure in 
ambitious intellectual projects which mock the things the 
teacher has been expecting of them. They read the difficult 
encyclopedias, master strange languages, work out new solu¬ 
tions of mathematical problems, study and discuss interna¬ 
tional relations, or write original masterpieces. 

Or if allowed to move rapidly through the*lower grades, they 
soon come to be with children much older and larger than 
themselves. Although equal to these older pupils in under¬ 
standing and intelligence, they cannot participate with them 
in the athletic and other physical activities on equal terms. 

8 For a detailed account of the psychology and education of gifted 
children see L. S. Hollingworth, Gifted Children, Their Nature and Nur¬ 
ture (Macmillan Co., 1920). Also L. M. Terman and others, Genetic 
Studies of Genius (Stanford University Press, 1925). 
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They are unable to achieve the leadership and influence to 
which their ability would entitle them among children of their 
own age. Even among children of their own age they are not 
likely actually to be the leaders in all respects, since their 
ideas are so far in advance of those of their companions that 
they are not understood. Leaders, as is well known, should 
not be too much in advance of those led. 

In the advanced grades to which such children might be 
promoted on the basis of their intellectual ability alone, their 
social relations tend to become peculiar. Physically, and in 
some respects emotionally, younger than the rest of the class, 
they may even become jokes to the older, larger and duller 
pupils. The education of the very bright child therefore be¬ 
comes a problem of special education, which must be handled 
in terms of the psychology of such children. 

Studies of gifted pupils. Exceptionally gifted pupils have 
always been in the schools. In earlier times the schools 
existed chiefly for the sake of the more able, and hence these 
pupils did not become outstanding educational problems. 
Their companions were more nearly their intellectual peers; 
they were able to assume responsibility, were given the stimu¬ 
lus of comparison with others of equal or nearly equal ability; 
they formed effective standards of accomplishment and good 
work habits. Their abilities, coupled with the education thus 
provided, enabled them to become the leaders in action, 
thought and invention. They achieved in later life the ad¬ 
vances from which the population as a whole could derive 
profit. * 

But lowered educational standards, coupled with the in¬ 
crease in the school population as compulsory education be¬ 
came the rule for the masses, definitely interfered with this 
“natural selection” and training of the gifted. More and 
more it became necessary to recognize them as an educational 
problem, to identify them at an early age, and to consider 
ways of enabling the pupils themselves and society as a whole 
to make the most of their latent potentialities. This involved 
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experimentation with various methods of special education for 
the gifted. 

The first step was that of finding large numbers of such 
gifted learners in the school population, devising suitable 
“tests” for their identification, and studying their character¬ 
istics in other respects than that of capacity for learning. 7 It 
was found that such children usually come from families of 
unusual ability and attainment. Parents were not likely to 
recognize or appreciate the exceptional character of their chil¬ 
dren, who seemed to them to be “about average.” But “aver¬ 
age” meant for them “like the rest of the family,” and this 
was really far from the average of the population. Such 
children were found to come largely from parents engaged in 
professional fields, or in the management of their own busi¬ 
ness, or in an executive capacity in trade and business. A 
very few cases were found whose parents were in the work of 
the “skilled trades”; occupational groups rating lower than 
this provided practically none of the bright children. Boys 
and girls were found in about equal number, although boys 
were more likely to be called to attention. 

The judgment of teachers was found not to be very useful 
in the discovery of such pupils. Teachers tended to overlook 
the actual age differences; to pick as the “ablest” pupil in the 
class the one whose school tasks were best performed, neglect¬ 
ing the fact that this child might be older. School marks 
were found to be useful only when accumulated in many 
subjects and over several years, because of the well-known 
subjective character of such grades when objective tests are 
not used. 

Objective tests of intelligence, of learning, and of school 
information and skill were needed to identify the bright, and 
the search for such pupils did much to stimulate the formula¬ 
tion of instruments of mental measurement. These had 

7 See, for example, Terman and others, op. cit. Several volumes of 
such studies have been issued by the Stanford University Press, since 
1925. 
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originally been used chiefly in identifying the dull, and there¬ 
fore did not have to range far up in the scale of achievement 
or ability. 

When large numbers of such children, rating over 130 in 
intelligence quotient, were studied, the following general re¬ 
sults were well established: * 

Their heredity was superior, as shown by the occupation, the 
social status, education, health and longevity, and record of distinc¬ 
tion of their parents and other relatives. 

In physical and anthropometric measurements these children were 
larger and better developed than were "control” groups of similar 
age, sex and race. They were larger at birth; they walked at an 
earlier age; their general health was superior; the changes of 
puberty came earlier. 

Educationally most of them were advanced beyond the average 
grade status for their ages, but not nearly so advanced as their 
ability would have justified. They uniformly had a genuine interest 
in learning and knowledge; half of them had learned to read before 
beginning school. Measured by objective, standardized tests of 
school achievement, they were far superior to the “norms.” Various 
special talents, as in music, drawing, art, were frequently found. 

These children were as balanced, in their abilities, as ordinary 
children; they were more interested in abstract than in manual 
activities, and in difficult than in easy subjects; outside school their 
intellectual interests were conspicuous; they made many “collec¬ 
tions”; had many enthusiasms for scientific topics. 

In play their interests tended to be non-competitive; they pre¬ 
ferred games involving thinking, and playmates older than them¬ 
selves. They were often regarded as “queer” by children of their 
own age, because of these more mature and solitary interests. They 
read widely with more inclination toward what was called “adult” 
subject matter. 

In tests and ratings for various character and personality traits 
these able children were definitely superior to the control group. 
They were most superior in traits called “intellectual”; then, in 
order of decreasing superiority, the classifications came in the fol¬ 
lowing order—“volitional,” “emotional,” “moral,” “physical,” “so¬ 
cial.” Finally, in “mechanical ingenuity” the control group was 


8 The volumes, Gifted Children, and Genetic Studies of Genius, may 
be referred to for the details of these results. 
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found to have its single superiority, a very slight one. We do not 
know to what degree this result depended on differences in interest 
and preoccupation. 

Superstitions about gifted children. The popular supersti¬ 
tions that had been held concerning the intellectually gifted 
child were turned upside down by these results. The children 
were not "puny” specimens, feeble and sickly, as had some¬ 
times been asserted. They were not destined for an early 
death. Instead the general law of the “quality of the organ¬ 
ism” was again demonstrated. There was found a positive 
correlation of desirable traits, and these gifted children were 
superior, not only in intellect, but also, in varying degree, 
superior in all other respects. 

The notion that such children were “nervous” and “un¬ 
stable” emotionally was also dispelled. Objectively measured, 
or rated by the best methods available, they were on the 
whole less nervous and more stable than the average. Certain 
differences in interest, a somewhat greater fondness for solitary 
activity, and occasional emotional difficulties due to the mal¬ 
adjustment in which their very superiorities involved them 
were found. These appeared, when present, to be due to the 
treatment of such children by school and society, rather than 
to any intrinsic features of their make-up. 

Follow-up studies of these children, in later years also 
showed that they did not “deteriorate” as they approached 
maturity, as popular superstition often maintained. Up to 
date these children have been followed through high school, 
many of them through college, and some of them into the later 
situations of marriage and practical life. Their record 
throughout, as a group, is outstanding and distinguished, fully 
justifying the earlier expectations of their achievement. 

The notion that bright children deteriorate in later life is so 
widespread as to call for some comment here. In part, this 
notion is due to»the fact that the public belief may be based on 
a few much “advertised” instances. In some cases these were 
really not very exceptional, but had only been specially trained 
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for exhibition. In some cases of genuine ability, the very 
publicity may have turned their heads and deflected their 
energies from actual achievement. 

But in the larger number of cases a much simpler explana¬ 
tion is to be given. A child with an intelligence quotient of 
120 will in the lower grades achieve an excellent record, since 
most of his classmates will vary about a level of 100, and 
those with very exceptional ability are so few that none may 
be in this group at all. The child will, on this school level, 
have a record of “brilliance.” 

When such a child advances to the high school, the pupils 
will, on the wdiole, have been selected on the basis of their 
ability in the lower grades. His classmates will tend there¬ 
fore to be of about his own degree of ability. He will be likely 
then to make an average record only; there is greater chance 
that really “exceptional” competition will be met with in this 
group of more highly selected pupils. 

In college wmrk a further selective effect will be met with. 
The average college student in good colleges has an intelligence 
quotient of about 130. But this average is higher than that 
of the pupil we have been describing. His performance now 
will not be distinguished; except for special effort and zeal, he 
will find himself among the poorer students. 

The false impression may in this way be given that the 
ability of the pupil has gradually deteriorated, and that he is 
“going to pieces.” Quite the contrary is the case. He is just the 
same pupil, with just the same ability. But he is being com¬ 
pared wfith standards that increase in their demands, and the 
farther he goes along the usual school route the more exacting 
do these standards and comparisons become. An understand¬ 
ing of the psychology of the pupil’s classmates is as important 
for his educational guidance as is a knowledge of his own 
abilities. 

Experimental education of the gifted. Since neither the 
“lock step” nor the methods of rapid promotion and advance- 
taent solve the problems of the gifted pupil, various experi- 
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nents have been made by way of trying out one or other forms 
)f adjustment. The possible adjustments might be enumer¬ 
ated as follows: 

1. Maintaining the “lock step,” keeping the child with those of 
his own age, whatever their abilities. 

2. Rapid advancement, at rates varying with the capacity of 
individuals or groups, covering the usual curriculum, but more 
rapidly. 

3. Keeping the bright out of the regular schools for a period of 
time, so as to allow others to “catch up.” 

4. Enriching the curriculum for the bright by allowing them to 
do additional things of the same kind, such as other languages, 
further reading, etc., but keeping the usual pace. 

5. Keeping the usual pace, but enriching the activity of the 
bright by allowing more free play, physical exercise, or by the 
additional learning of some useful trade skill, as millinery, 
cabinet making, building, plumbing, farming. 

6. Allowing a certain measure of rapid advancement, enriching 
the curriculum meanwhile by addition of other interesting 
activities, appreciations and interests—such as art, biography, 
travel, museum expeditions, history of industry, civic problems, 
etc. 

What the most effective adjustments are to be is still a 
problem for experiment, and many such experimental ven¬ 
tures in providing for gifted children in the schools are being 
made. A brief summary of one of the most interesting will 
serve as an example. 8 

In 1922 two groups of bright children about 8 years old 
were selected from the various schools of the city and or¬ 
ganized as special classes in one of the public schools. All 
were above 130 in intelligence quotient, the “lower group” 
averaging 146 and the “upper group” averaging 165. Over a 

9 From a Summary Report on Pupils of Two Special Opportunity 
Classes of Very Bright Children, Authorized by the Board of Superin¬ 
tendents, New York City, September, 1922. See also L. S. Holling- 
worth, Gifted Children; and Twenty-third Yearbook of the National 
Society for the Study of Education, 1924, Part I, devoted to “The 
Education of Gifted Children.” 
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three-year period, until they had finished the elementary 
grades, they remained in these special classes. 

Measurements of numerous kinds, mental and physical, 
including educational achievement tests, were applied and 
compared with various control groups—normal children, and 
also bright children not included in these special classes. 
Various kinds of curriculum enrichment were introduced, not 
provided for the usual grades. These included such features 
as conversational French, after school recreation, excursions, 
special study of biography, the history of civilization, and the 
study of algebra begun before the usual time. 

Enrichment rather than rapid advancement was featured, 
although these pupils were already in advance of their age 
grade status, and some further rapid advancement was made. 
The standard achievements were required in the regular pro¬ 
gram of elementary instruction, but since less time than 
average was required for this, the remaining time was occupied 
by the various forms of enrichment. 

A score or more of published papers 10 resulted from the 
study of the characteristics and progress of these groups, and 
the comparison of them with normal groups and with bright 
groups not entering upon the special enrichment program. 

Achievement in subsequent career. Completing the grades, 
these pupils entered the various high schools of the city and 
were no longer grouped. But follow-up studies kept track of 
them, and the results were assembled at the end of the high 
school period. 11 Annual repetitions of various mental and 
physical measurements were also made, which threw valuable 
light on the progress of such exceptional children. 

As a group they showed the usual superiority to a group of 
average children in all the traits tve have considered in the 


10 The “Summary Report” referred to lists fourteen such studies to 
date of publication in 1929. 

11 See E. E. Lamson, A Study of Young Oijted Children in Senior 
High School, Contributions to Education, No. 424 (Teachers College, 
Columbia University, 1930). 
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foregoing accounts. They moreover maintained the superiority 
in these respects over the period of ten years through which 
they have now been followed. 

Their high school records were distinguished, although they 
were on the average two years younger than a control group 
chosen scientifically from the high schools in which they 
worked. They received four times their “normally expected” 
scholarship honors; more than the normal expectation of 
“activities” honors, school offices, prizes, and the like. Intelli¬ 
gence tests showed them to be maintaining their initial su¬ 
perior status; in this respect they excelled the scores made by 
graduate students in a famous university. Most of them, at 
the end of high school, expressed satisfaction at having been 
admitted to the opportunity classes and to high school at the 
earlier than usual age. 

What the most desirable plan may be for the education of 
gifted children is still subject to the results of experiment. 12 
Certain particulars, however, may be clearly stated on the 
basis of experience at present: 

1. Children 40 to 50 per cent in advance of their age in school 
achievement tests are usually not more than 14 per cent beyond 
their age grade status when no provision has been made for their 
special instruction. 

2. In teaching the bright, drill may be very much reduced or even 
eliminated. 

3. Artificial motivation is not required, provided that the subject 
matter be really suited to the intelligent interests of such children. 
Their native intellectual curiosity is keen and the scope of their 
interests broad. 

4. Projects, as a method, are well suited to the bright; “socialized 
recitations” and joint enterprises on the pupil’s own or partial 
responsibility, are well carried on. 


12 Readers with particular interest in the modern methods and experi¬ 
ments in the education of the bright will find a useful reference to be 
the Twenty-third Yearbook of the National Society for the Study of 
Education (Public School Publishing Co., 1924). Part I of that Year¬ 
book contains many reports and papers on the topic and an annotated 
bibliography of 453 references. 
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} 5. Management, control and discipline may be conducted on a 

plane of reasonableness and sound logic. 

6. Particularly able teachers are required, who are themselves of 
high intelligence, well informed, acquainted with the psychology of 
! the bright, and free from prejudice, jealousy and superstition. 

The psychology of “homogeneous grouping.” By “homo¬ 
geneous grouping” is meant the plan of placing in the same 
class or group pupils of approximately equal ability. In a 
rough way this method is of course always used, even in the 
grade classifications of the usual school program. But actually 
the same “grade” is found to contain a wide array of indi¬ 
vidual abilities, as we have seen. In the special education of 
the deaf, the hard of hearing, and similar cases, homogeneous 
grouping is made on the basis of the particular handicap, 
rather than on the basis of ability. 

Homogeneous grouping in the technical sense means the 
placing in single groups of pupils who have equal abilities as 
determined by objective measurement, by tests, and ratings. 
It has been argued that such a plan, whether in elementary, 
secondary or college teaching has many advantages. Argu¬ 
ments to the contrary have also been advanced. Experimental 
attempts to reach a decision have been made, and at present 
no final conclusion has been reached even on the basis of 
experiment. 

The chief arguments in favor of homogeneous grouping are 
that it makes teaching easier, saves time, gives the duller 
pupils a taste of relative success, retains the less able pupils 
longer in school, prevents idleness among the able, and pro¬ 
motes cooperation, discussion and social consciousness. 

Against the plan it has been argued that homogeneous group¬ 
ing is unnatural and does not reflect the situation to be faced 
outside of school; that it is “undemocratic”; that it causes 
shame, discontent and feelings of inferiority among those 
placed in the slowly advancing groups; that snobbishness re¬ 
sults in those given the higher ratings; that teachers in charge 
of groups recognized as “slow” do not sustain interest in the 



EDUCATION OF EXCEPTIONAL PUPILS 285 

class; that the known fact of grouping tends to discourage 
actual individual attention, which is much needed even in 
groups homogeneous in ability; and that actual homogeneity 
in one respect (such as ability) does not mean homogeneity in 
other respects (such as zeal, health, family relations, etc.). 

The experiments, of which there are now a considerable 
number 18 do not agree much more closely than do the argu¬ 
ments. Some have found homogeneous grouping better for 
the progress of the duller students; others find the opposite 
result. Some find it to be better for all groups, and some find 
no difference produced. At present, it seems safest to say 
only that homogeneous grouping of some degree is inevitable; 
that the degree to which it can usefully be carried and the best 
basis of classification, apparently vary with the circumstances; 
and that the effects, although variable according to circum¬ 
stance, depend also on whether grouping is supposed itself to 
produce some miracle of teaching or whether this method is to 
be used only as an opportunity to introduce more effective 
methods of instruction and better adaptation of technique and 
subject matter to individual differences. 

PROBLEMS 

1. If “special education” classes exist in the schools to which 
you have access, visit one of them and report to the class. 

2. What special provisions might any teacher make for pupils 
with partial hearing or vision? 

3. Find a chapter or book on speech disorders and learn what 
various explanations of stuttering have been suggested. 

4. Why have better provisions been made for the special educa¬ 
tion of the dull than for the bright? Do you think the practice 
justified? 

5. Visit a home or training school for the feeble-minded and re¬ 
port to the class what educational methods and materials are used 
there. 

6. Find in the literature the description of some special class 

18 Useful discussions and a large annotated bibliography will be 
found in the Twenty-fourth Yearbook of the National Society for the 
Study of Education (Public School Publishing Co., 1925). 
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for gifted children and report to the class just what was done there, 

7. Why do bright children so seldom come from occupational 
groups rating low in socio-economic status? 

8. Can you find any evidence to show whether the distinguished 
people of history were exceptional as children? 

9. If you were an intellectually gifted child what special oppor¬ 
tunities or methods of education would you wish to have provided 
for you? Why? 

10. Do you think this class in educational psychology should be 
sectioned into homogeneous groups on the basis of intelligence tests? 
Why? 
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PART III 

PSYCHOLOGY OF SCHOOL SUBJECTS 




CHAPTER XIII 

EDUCATION IN A SENSORIMOTOR SKILL—TYPING 

The outstanding topics we have considered in this account 
of educational psychology up to the present chapter may be 
outlined as follows: 

1. The learning process, involving cue reduction and scope 

2. The teaching process, including selection of response, adoption 
of effective antecedent, inclusion of the cue to be finally effec¬ 
tive, and rehearsal or drill 

3. Motivation, and the general effect of an irritant in setting 
going an activity calculated to remove it 

4. General and special conditions influencing the rate and per¬ 
manence of learning 

5. Special classroom procedures and techniques 

6. Adjustment of education to the characteristics of the learner 
and the objective 

7. Educational measurement, in the case of the learner and the 
school product 

8. Educational and vocational guidance 

It will be useful now to consider unitary projects in educa¬ 
tion, in which all of these, as well as various other psycho¬ 
logical considerations play a part. This will amount to a 
study of the psychology of some of the particular “school 
subjects.” We shall begin with a type of learning in which 
the activity is largely sensorimotor in character, that is, in 
which “thoughts” and “feelings” play a minor role, the promi¬ 
nent feature being motor activity controlled by sensory cues. 
Typewriting is such a sensorimotor dexterity; so also is hand¬ 
writing; many acts of industrial skill, and even oral reading 
may degenerate into it. 

A study of the learning and teaching of typing, to which 
much detailed study has been given, will serve to show some 

291 
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of the ways in which all the resources of educational psy¬ 
chology may be brought to bear upon a single project. If the 
emphasis given to this topic seems disproportionate, it should 
be remembered that it is simply chosen as an outstanding 
example of the way in which any sensorimotor skill may be 
studied. In the light of this analysis it will be instructive for 
the student to investigate other fields. 

The sorrows of an unguided pupil. The advantages of a 
psychological analysis of typing, and of the processes involved 
in learning it, may be illustrated by the case of a man who 
learned to type at about the age of 30. He had no guidance, 
but simply began with pages of printed copy before him and 
transcribed these to the machine as best he could. There was, 
however, a strong motive to learn, and daily records of accom¬ 
plishment were kept in terms of time and errors. 

The process of getting a given word written was very com' 
plex. He had first to look at the copy, say a word or two to 
himself, look down at the keyboard, spell these words to him¬ 
self, find each letter in turn by visual exploration of the key¬ 
board, punch the appropriate keys, in the correct order, noting 
also the time to shift and to move the spacing bar. Three or 
four words at the most could be “carried in the mind” in this 
way and then it was necessary to look back at the copy, find 
the place, sometimes by referring again to the typed copy, take 
a few more words in memory and return again to the key¬ 
board. No systematic use of the fingers was adopted, each 
key being punched from time to time by whatever finger 
of either hand seemed to be most readily available at the 
moment. 

The process could be carried on in this way, and the page 
written acceptably, though very slowly. The process of pro¬ 
ducing a single typed element required so elaborate an ante¬ 
cedent or set of preceding stimuli that speed was impossible. 
This man continued for the next twenty years to perfect his 
typing, but used throughout the method by which he had be¬ 
gun. During that time he had typed, with accuracy, some* 
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thing over 25,000 pages of material, most of it from written 
or typed or printed copy. 

Allowing 300 words to the page, this makes about 7,500,000 
words written, or about 37,500,000 letters. Since there are but 
26 letters in the alphabet, he had written each letter, on a 
rough average, about one and a half million times, each time 
locating it on the keyboard by direct or indirect vision. 

At the end of this twenty years he was found, upon test, 
not to be able to locate a single letter on a diagram of the 
keyboard. In writing, it was still necessary to use his eyes in 
guiding the movements of his fingers for every single letter. 
When words were named, he was able to make various finger 
movements, showing a rough pattern, and indicating the gen¬ 
eral direction in which each of the letters would be found, or 
at least a considerable number of them. But he did not know 
upon which row of keys, nor upon just which key of any row 
a given letter would be found. Tested for copying printed 
material at this time, he was able to write but 25 words a 
minute, whereas champion typists are able to write as many 
as 150, and with fewer errors and much less strain. 

A considerable amount of cue reduction had taken place, or 
these 25,000 pages could never have been written. It was now 
no longer necessary to look fixedly at each key. With the 
eyes fixed generally upon the keyboard, slight visual cues of 
indirect vision, guided also by the rather vague motor tenden¬ 
cies in one or other direction, enabled the writing to go on. 
But this unguided learner had never become able to dispense 
with visual guidance in his typing and still had to waver back 
and forth from the copy on his desk to the keyboard in front 
of him. 

There could scarcely be found a more striking example of 
the value of scientific instruction, or of the futility of that 
fervent pedagogical maxim, “We learn by doing.” We do of 
course learn by doing; but we do not thereby necessarily learn 
the thing we should learn, nor learn it in the way we should. 
We learn best with the aid of guidance and intelligent instruo- 
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tion, based on the observation of previous learners and the 
adequate analysis of the processes involved in learning. 

What fundamental principles of education had been vio¬ 
lated by this misguided typist? He had correctly discerned 
the responses that were to be achieved—punching certain keys 
in reaction to certain letters of the copy. But he had not 
singled out, to begin with, the cues which could most effec¬ 
tively be utilized in doing this in later writing. He had well 
enough found an initial antecedent or set of stimuli which 
enabled him at first to get the keys punched. But since no 
systematic use of the fingers was adopted, he had not em¬ 
bedded in this antecedent those motor and touch cues, from 
the hands themselves, which should have been adopted as the 
final guides to his movements. He had therefore never become, 
able to dispense with the visual cues, which should have been 
freed at an early stage for complete attention to the copy and 
the general environment. 

A preliminary analysis. Our exposition of the learning of 
typing will be based on experimental observations 1 of such 
learning, which the reader may find described in greater detail 
in the literature of educational psychology. Other material 
bearing on the topic may be found in the various manuals of 
instruction written by teachers of typing. Writing by the 
^touch method” will be used for our illustration, but similar 
studies of learning by the visual method will be found in the 
references and show the same general principles to be involved. 

In beginning to teach the typist, it is realized that ultimately 
the eyes should not be occupied with the machine. They 
should be free for noting the copy and for the general orien¬ 
tation of the typist in the environment. The keyboard may 
therefore be covered. Unless the arrangement of the keys has 
been memorized by previous learning from a diagram, or from 

1 W. F. Book, The Psychology of Skill, 2nd edition (Gregg Publish¬ 
ing Co., 1925); E. R. Hoke, “The Improvement in Speed and Accuracy 
in Typewriting,” Johns Hopkins Studies in Education, No. 7, 1922; F. 
L. Wells, “Psychomotor Mechanisms in Typewriting,” American Jour¬ 
nal of Psychology, Vol. 27, 1916. 
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the visual examination of the keyboard, a diagram of the 
keyboard may be placed in the field of view, close to the 
copy to be written. 

A standard position at the machine is assumed, which has 
by previous experience been found to be a useful one. The 
height of the chair, the distance from the machine, the posi¬ 
tion of the hands and fingers are determined. The two hands 
are placed on the keyboard with the little finger of each 
placed on the end keys of the middle row of letter keys. These 
“anchor” keys serve to keep the position fixed and make it 
possible to use all the fingers of both hands, and certain fin¬ 
gers for certain keys. A line on the diagram of the keyboard 
may also serve to determine which hand is to be used in case 
of keys near the middle of the rows. 

The necessary steps, in the beginning, are therefore some¬ 
what as follows: 

(а) Reading the copy, pronouncing it in internal speech so as to 
“bear it in mind” for a moment 

(б) Spelling the words, so as to reduce them to their letter con¬ 
stituents 

(c) Finding each letter on the keyboard diagram by looking, 
while bearing in mind the copy and the spelling 

(d) Finding the proper key on the hidden board, by feeling with 
the fingers for the right row and then counting in from the 
end to find the particular key 

(e) Getting the proper finger on this key, the finger that is there¬ 
after to be “dedicated” to this key 

(/) Again pronouncing the letter or thinking it in connection 
with this position and finger 

(g) Making the final punching movement that writes the letter 

( h ) Recovering position, and getting a new bit of copy or find¬ 
ing the next letter on the diagram of the keyboard 

In addition to this main process of moving the keys, many 
other things have to be learned. The machine in general has 
to be manipulated, the space bar has to be touched at the end 
of each word, the carriage has to be shifted at the end of each 
line, margins have to be observed, paragraphing has to be 
noted, paper has to be fed and removed, and so on. All these 
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must be learned, and in just the same fashion, by reduction of 
the cues originally required for them. To simplify our analy¬ 
sis we shall limit it for the most part to the one process of 
using the writing keys. 

First step in cue reduction. In the cases observed, one of 
the first acts to drop out was the spelling of the words, used 
in the beginning to direct the locating of the keys. 

The learners unconsciously began to keep their eyes focussed 
more and more on the copy because of the difficulty occasioned by 
holding the copy in memory. The spelling became more and more 
incipient and fugitive until the mere sight of the letter ... set off 
at once all the processes. 2 

At moments of difficulty this spelling cue is brought into 
play again. When the copy for one pupil was accidentally 
covered “he found himself actually spelling out the rest of the 
word he was writing.” Another reports, “When I get lost on 
the keyboard . . . the tendency to spell (vocalize) the letters 
. . . is noticeably stronger.” Also, “Any attempt to write 
from remembered copy at once brought in an actual or in¬ 
cipient spelling.” 

This process has sometimes been described as “short- 
circuiting”; it has also been called “fusion of the first and 
second step.” Of course, both “short circuiting” and “fusion” 
are figures of speech. The simplest statement would seem to 
be that “spelling” comes to be dispensed with because the 
earlier item, seeing the letter, comes to be as effective as both 
of them originally were. That is to say, cue reduction is 
occurring. 

The second step in cue reduction. A similar elimination ot 
once necessary stimuli occurs very early. The process of lo¬ 
cating the key on the board becomes “condensed.” Instead of 
first finding the letter on the diagram, then fumbling or feeling 
with the fingers to locate this point on the keyboard before 
the key is punched, the “visual image of the location” or a 


8 Book, op. cit., p. 32. 
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“movement of attention” toward the location begins to appear 
without the fumbling. The “movement of attention” is ap¬ 
parently a certain motor adjustment of eyes and fingers to¬ 
ward a certain direction, which had formerly required, for its 
production, first the observation of the diagram and the feel¬ 
ing with the fingers among and along the rows of keys. Now 
this “orientation” also comes to follow immediately upon the 
initial sight of the letter in the copy. 

I have still a general visual image of the keyboard but (after 5 
days of practice) the keys are now located by making use of a sort 
of visual-motor image that tells me more readily and surely the 
direction and distance of the keys desired. 8 

X, at about the same stage of advancement, described at length 
how the movement of attention to the exact position of each key 
came to follow always more naturally and easily upon the sight or 
spelling of the letters, and the movements necessary for getting the 
proper fingers to the keys more closely upon this movement of at¬ 
tention. 4 

Reference to our list of steps necessary in the beginning 
shows now that steps b, c, and d, have come to be unnecessary, 
since step e comes to follow so definitely and readily upon 
step a that the initial irritant that formerly led to them is 
removed before they happen. 

Further abbreviations. The next stage is described by 
Book 8 as “abbreviating the methods of getting the right finger 
to the proper key,” and reference is made to “the rise of the 
motor-tactual image.” This “motor-tactual image” was given 
effectiveness by “eliminating the steps used in building it up” 
and by “discarding the intermediate steps used as guides” up 
to this time. Using this motor-tactual cue is “getting the 
right feel for the separate letter-making movements, or learn¬ 
ing to attend to the motor-tactual image of the movements 
and making it guide the fingers.” 

Let us consider briefly in what this process of “elimination" 
consists, for it is a further step in cue reduction, as the 


8 Ibid., p. 35. 


* Ibid. 


6 Ibid. 
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observers themselves recognized. At first, the right key was 
found by feeling about with the fingers, imaging visually the 
positions, feeling the little fingers maintained on the “anchor 
keys,” feeling the stretch and direction when the proper key 
had been reached, feeling the position of the hand just before 
that movement, and the relation of these various movements 
to one another. 

Numerous observations are recorded of various devices 
resorted to in this process which is very complex. It was 
observed that after striking an “i” a certain movement led to 
an “o” and a certain other movement to the final “n” of a 
word like “nation.” Letters came to be located not only with 
reference to the “anchor keys” but also with reference to one 
another, and, with fixed starting points, definite movements 
and stretchings were recognized and relied on as guides tc 
given letters. All these were used as rapidly as they were 
“discovered,” although of course such feelings had always been 
present. 

In this way a spatial location and a motor adjustment and 
cue for each letter came to suffice, without the necessity of 
always counting forward from the anchor keys. Soon the 
sight of a letter in the copy aroused directly this “tactual- 
motor image” or “feel,” and since this had previously led to 
the punching of the key, it did so now unaided. 

As direct letter associations developed, these devices were all 
slowly discarded, the one direct movement being more economical 
than any improvement of the earlier detailed method. The tendency 
to use this better method and to strike for a letter directly instead 
of locating it by the older and (for a time) surer way, was very 
strong. . . . 

As time passed the learners came to rely with more and more 
justifiable confidence on the motor-tactual image of the direct letter¬ 
making movements for guidance and became less and less conscious 
of the keys which lay between their little fingers and the keys to be 
struck. 6 


6 Ibid., p. 37. 
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So strong was this tendency to cue reduction in the pro¬ 
duction of key striking movements that the learners often 
found themselves running ahead of their ability; movements 
that were approximately correct were touched off, without the 
control of the other cues available, and error resulted. For a 
time, in other words, cue reduction had to be restrained by 
the joint operation of various cues, without the synergy of 
which accuracy suffered. 

Reduction of tactual-motor imagery. In the course of fur¬ 
ther practice the full strength and completeness of even this 
abbreviated cue is dispensed with; the details of the "feel” 
are no longer heeded, and very general aspects or features of 
them become adequate, so far, at least, as conscious attention 
to them is concerned. 

The motor-tactual image is needed as a guide for the movements 
for a short time only, and having served that purpose it soon drops 
out of consciousness altogether and only reappears when a mistake is 
made or when for any cause the learner drops down to a lower 
plane of writing. 7 

Of course, even at this stage, and throughout, for that mat¬ 
ter, actual tactual and motor sensitiveness in the hands is 
required. If the hands were completely anesthetized the writ¬ 
ing would be impossible. What has happened is that this cue, 
up to this time an important part of the stimulus required for 
the actual initiation of the movement, is no longer needed. 
The mere sight of the letter in the copy now leads effectively 
to the appropriate movement. But the process of elimination 
is gradual. 

At first the movement must be carefully attended to throughout 
its whole course. As practice continues its motor-tactual image 
comes to be attended to more and more generally; as the individual 
movement becomes fused with other letter-writing movements in 
writing words, less and less attention needs to be given to its “feel.” 
But some conscious guidance is required for months after it can be 
almost automatically made. . . . The complete direction of these 


7 Ibid., p. 41. 
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movements was turned over to the fingers very gradually, and con¬ 
scious direction dropped out too gradually to be accurately de¬ 
scribed. 8 

Perfection of the letter-writing stage. As it comes about 
that the mere sight of a letter in the copy is an adequate cue 
to the production of the movement that is appropriate, the 
learner reaches a level of performance which we have de¬ 
scribed (in Chapter VIII) as a “knowledge” level. Any 
word can now be written, regardless of its meaning. Words 
may be written backward; long words are not harder than 
short ones. There is no spelling, no groping with fingers, no 
consultation with the keyboard diagram, no motor-tactual 
imagery. With the learner’s eyes fixed on the copy the separate 
and successive letters are transcribed. 

If attention at this stage be not firmly directed to the task, 
and if motivation to improve is not present, a plateau may 
occur, on which no further progress appears to be made. But 
if attention is kept on the task and effort continues, and 
irritation is felt at the slow rate of writing, it will be dis¬ 
covered that a still further reduction of cues is possible, which 
will result in greater efficiency and greater ease of perform¬ 
ance. This stage has been described as a “critical stage,” and 
it may be seen in the accompanying graphs of the course of 
practice in the case of the learners from whose experience we 
have taken these observations. 

The new step consists in the development of what have been 
called “higher order” habits, in which syllables, words, or 
phrases come to be the units of performance, rather than 
single letters. We must now inquire how this takes place. 

Cue reduction in higher order habits. By the time the 
single letter writing has become perfected, the process is kept 
slowed down by the act of reading the letters one by one. 
Since reading has already been well developed, the next thing 
that happens is that words instead of letters are read from 
the copy. This necessitates the reentry of spelling, which was 


* Ibid., p. 39. 
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also important on the lower level of learning in its ini tial 
stages. 

First, short words, and common syllables and letter com¬ 
binations come to be noted in the copy and thought of as 
units. All the constituent letters thus being in mind, and in 
the correct order, the movements appropriate to them tend to 



Fig. 37.— Improvement in Typewriting. (After Book.) 

be aroused in order and tentatively in advance of their actual 
execution. Overlapping of performance comes to be possible. 
The writing of one letter is not a single isolated act but be¬ 
comes a step on the way to the next movement, into which it 
also leads. 

This spelling now comes to be abbreviated. Instead of a 
full enunciation of all the letters, it becomes, as time goes on: 

More and more incipient, and soon links itself closely with the 
process of locating the keys and yields to a characteristic pronuncia¬ 
tion of the syllable or word as a whole. ... At first it meant a 
hurried anticipatory following of the whole course of the movements 
to be made both as to direction and succession—a sort of group 
spelling taking the place of the old detailed thought of each letter. 
. . . Later ... a higher form of this group spelling, where less 
and less attention had to be given to this succession of individual 
movements, became slowly operative. 9 


8 Ibid., p. 48. 
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As this larger copy unit comes to be the cue, the orientation 
on the keyboard changes accordingly. “I seem to feel before¬ 
hand in what direction the following movements are to be 
made and seem further to have a vague motor knowledge of 
the positions of all the keys.” 

As this continues, the learner ceases to be aware of the indi¬ 
vidual movements, unless they go wrong. Instead, he is aware 
of certain patterns or “areas” which come to run themselves 
off as units. The presence of all the letters in their proper 
sequence in the copy, after group spelling lapses, serves as the 
pattern cue to this organization. In time the feeling of pre¬ 
ceding movements, in writing one letter of a word, comes to be 
a further cue for the guidance of the next movement, even 
when the eyes are removed from the copy. 

In general, much the same course of abbreviation and cue 
reduction is described in the case of these word and phrase 
habits that was cited for the writing of individual letters. The 
development is made possible essentially because the cues of 
letters seen in advance of those now written, or the thought of 
letters spelled in advance of those now being made, although 
these are very slight and subtle cues, are adequate to set going 
the movements that are shortly to be called for by them when 
they more fully appear in the copy or in the mental spelling. 

In the expert stage, which supervenes upon this if effort 
is continued, all the mental spelling drops out; the group 
awareness of movements and “areas” falls away. The mere 
sight of the patterned material in the copy, with its arrange¬ 
ments of words, sentences, paragraphs, keeps going the move¬ 
ments in a continuous flow, without any intervening stimula¬ 
tion being needed. There is no spelling, no motor-tactual 
imagery, no groping with the fingers, no consultation of the 
key, and even the meaning of the material may not be appre¬ 
hended. Only when things go wrong do some of these original 
aids come to the rescue, aroused by the initial stimulus since 
the terminal act toward which it normally leads does not occur 

The process is by no means so simple as our outline has sug 
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gested, and the stages do not follow one another with the clear¬ 
ness the description suggests. There is much overlapping and 
frequent relapse. Some word units may be mastered before all 
the separate letter locations are automatized, and the actual 
process required varies with the difficulty of the material, with 
the speed attempted, the condition of the learner, and many 
other variables. 

But the general outline conforms clearly enough to our 
analysis of learning as cue reduction. The terminal act at the 
finish is just what it was in the beginning, punching keys in 
serial order. The intermediate processes which have now been 
eliminated were not “random responses.” They are better 
understood as “necessary stimuli” to the acts which followed 
them, in spite of the fact that they are also responses to the 
acts that went before them. But it is in their capacity as 
stimuli, not in their role as responses, that they are eliminated. 

Details of perfection. The expert typist prides himself not 
only on the accuracy and speed with which he can transcribe 
dictation, stenographic notes, print or manuscript, or write 
spontaneously from his own thought. Various qualitative 
features of the typing are also important. The strokes should 
be made with equal force so that the typed letters will appear 
with equal clearness. The spacing and timing of strokes 
should also be accurate so that the spacing of the letters on 
the page will be uniform. 

Beginners often have difficulties with these things. Keys 
are struck at varying tempos and intensities or not in keeping 
with the movements of the carriage. It is interesting to note 
the methods that practical teachers of typing have resorted to 
in order to promote better quality in the writing. Complex 
antecedents and stimuli are first introduced which will facili¬ 
tate uniformity of force and time in making the strokes. A 
favorite material for such guidance is the phonograph rhythm 
record, which sets the pace. These sounds, along with the 
visual cues of the copy, thus cooperate in determining the 
movements. In time these guiding cues (the rhythmic souqds 
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or guides) may be dispensed with and the sounds and move¬ 
ments of the learner’s own activity may take their place. That 
is to say, in these details of finish the recognized method is once 
more that of first finding a context or antecedent that will 
produce the desired order and uniformity, then gradually dis¬ 
pensing with these stimuli as other collateral cues become 
singly capable of steering the process. 

The learning curve for typing. The graphs of Figure 37 
are given by Book to represent the course of learning in the 
case of two of his experimental subjects. The general shape 
of the curves will be recognized to conform to our general 
description of such curves. There is the rather rapid advance 
in the beginning, the improvement, as measured in the same 
units, becoming less and less as time goes on. 

Irregularities from day to day as shown here are typical 
for all kinds of learning. These curves show rather definite 
plateaus or critical stages, although some such curves do not 
have them. Some have supposed that these plateaus represent 
necessary levels of unimprovement, while lower order habits 
are being perfected and before higher order habits are ready 
to be relied on. 

Book believes that in typing this is not the case, and that 
the plateaus are avoidable. No actual improvement in lower 
order habits was shown during the plateaus. Lapses of atten¬ 
tion, faulty efforts to press ahead with methods not yet fully 
understood, loss of zeal and interest, and similar factors 
should always be looked for first in such cases. Some learners 
of typing show no plateaus at all, so that it cannot be said 
that these are necessary periods. It is however true that such 
periods are critical, since in them faulty habits and attitudes 
of discouragement may arise. 

The work curve for typewriting. It will later be shown 
that a preliminary wanning up or relearning is required in 
typing at a given sitting before maximum proficiency is 
reached, or even before the best efficiency of the preceding day. 
Typists who write continuously for several hours at a stretch 
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show a characteristic curve of work, the rate and accuracy 
varying somewhat from hour to hour. This does not mean 
that a certain “time of day” is better for typing than other 
time;s, considered merely as times. Instead, it is apparently 
the effect of preceding general activity that is responsible for 
the effect. 

In general, the speed of typing increases gradually up to 
the middle of the day and then declines. In the following 
graph curves of work are shown for several varieties of mental 
test activities, for workers beginning at 10 a.m. and working 
until 10 p.m. The beginning trial is called 100 and the values 



Fig. 38.— Showing the Effect of Continued Work on the 
Different Tests. 

Each record is the average of 20 determinations, 10 observers, 2 days 
each. Records are given in per cent of initial performance, except in 
the case of steadiness, where the number of contacts is given. 

of subsequent trials stated in terms of this as a base, for each 
test. For all but typing the results are the averages of ten 
workers on two different days. The typing curve is that of a 
single worker who alone worked at this process. 

The lower these curves the less the time taken for a given 
amount of work. It is seen that different kinds of activity 
show different courses throughout the day, and this is an in- 
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teresting fact about different kinds of work. Thus in steadi¬ 
ness and in rate of tapping, the records become better and 
better as the day’s work proceeds. In most of the “verbal” 
and “associative” tests the result is quite the opposite; the 
work becomes less and less proficient the longer it is con¬ 
tinued, always at the maximum possible speed and accuracy. 

Typing, and also coordination, which is a target hitting 
test similar in some respects to the work of typing, give a very 
different curve still. The point of maximum efficiency is in 
the middle of the day’s work. This high point is reached by 
a steady improvement from the early morning trials. Beyond 
this midday period, relative inefficiency begins to set in, and 
the records later in the day resemble those at earlier hours. 

Wells 10 also found an improvement in efficiency of typing 
from morning to noon and remarks that the gain “does not 
appear to be dependent on the doing of typewriting in the 
meantime.” We shall later report Book’s observation that 
improvement was most likely to be hit upon when the 
work was going well and the worker felt efficient. It might 
follow from such results that early and late hours of the day 
would be less effective times for practice exercises in typing. 

Incidental influences affecting typing. Observation of the 
experimental learners revealed a number of significant factors 
as contributing toward their progress or retardation. 

1. A calm attitude was most favorable. Being upset, even by 
such trivial things as a few hard words, having to change a ribbon, 
or unpleasant thoughts about one’s progress materially diminished 
the score for the time or even for the whole day. 

2. Preliminary relearning is often needed. Upon beginning work 
for the day it was found that one could not ordinarily take full 
advantage of what he had learned in the preceding day. A certain 
period of warming up or relearning was found necessary before the 
original level was reached. 

3. Irregularity and fluctuation in rate of progress were the rule. 
Numerous sources of such variation, quite beyond the control or 

10 F. L. Wells, "On the Psychomotor Mechanisms of Typewriting,” 
American Journal oj Psychology, January, 1910. 
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explanation of the learner, had to be recognized. The learners often 
showed the ease with which low level of attention and effort might 
become fixed as a habit, to the detriment of further rapid gain. 

4. The critical stages call for special attention. The learner does 
not know the reasons for his failure to improve. With no guidance, 
even strong and persistent effort at such periods may go wrong, 
and result in waste of energy or even in the fixation of wrong habits, 
resorted to in ignorance of the source of the trouble. 

5. Improvement was most likely to come when the learner felt in 
good form and when the work went particularly well. This may of 
course also mean that when improvement is taking place and the 
work therefore going well, the learner will report such a good state 
as his condition. 

6. The importance of the irritant as a motive was particularly 
well shown. “Dissatisfaction with his score makes a learner vary 
his responses indefinitely or until a new and more advantageous 
method of response is acquired.” 

7. Emphasis on speed at the expense of accuracy was a disadvan¬ 
tage in early stages where speed was unjustified. On later levels 
striving for speed, with accuracy, was a useful attitude for improve¬ 
ment. 

An extraneous influence measured. The causes of the vari¬ 
ations from trial to trial are varied; some lie in the motiva¬ 
tion, the methods, and other mental features of the learner. 
Others are due to changes in his system, such as fluctuations 
in health and vigor. Definite measurement and demonstra¬ 
tion of such influences is easier when the factor is experi¬ 
mentally applied and controlled. An illustration in the case 
of typing may be found in the effect of caffeine, the active 
ingredient of coffee, tea, chocolate, and certain soda fountain 
drinks. 

The following graph will serve a double purpose. It shows 
the time required to copy a definite amount of printed ma¬ 
terial of uniform character on the typewriter by a typist who 
was already proficient by the touch method when the experi¬ 
ment began. She was specially motivated by the desire to 
improve and worked steadily at this copying throughout the 
day for four weeks. She wrote three pages at a sitting, seven 
times each day. The curve, in terms of time, show's the time 
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required to write all the day’s work after the first sitting each 
day, that is, the time for eighteen pages of copying. 

It will be seen that even this experienced typist shows a 
definite practice curve from the beginning, reducing the time 
required notably as the result of the four weeks of motivated 
work. It would appear that she had been working on a pla¬ 
teau of proficiency until this occasion. 

The graph shows two curves. After the first sitting of each 
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Fig. 39. —Influence of Caffeine on Typewriting. 


day the typist was given a capsule containing, on some days, 
an inert substance, sugar of milk. On the remaining days the 
capsule contained caffeine, the dose increasing from 1 grain in 
the beginning to 6 grains at the end of the four weeks. The 
dotted or broken line shows the course of practice on the 
control days after taking the inert capsule. The solid line 
shows the course of practice on the drug days. 

Up to the 3-grain dose, at about the middle of the experi¬ 
ment the typist works uniformly faster on drug days. When 
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the dose exceeds 3 grains, beyond the middle of the experi¬ 
ment, she works uniformly faster on control days. Small doses 
of this substance (caffeine) apparently stimulate the per¬ 
formance, and the stimulation does not result in greater 
inaccuracy. In fact the total number of errors, both cor¬ 
rected and uncorrected, was less throughout on the drug days, 
even with the larger doses. 

Large doses of the drug (that is, 4 to 6 grains, about the 
amount contained in two cups of strong coffee) produce a 
slower performance and retard the rate at which the improve¬ 
ment occurs. Small doses stimulate learning, larger doses 
retard it. The results are given here merely to show how 
definitely specific factors in the situation may be shown to 
influence the rate of learning. 

Vocational guidance and typing. In order to determine 
beforehand whether or not a given pupil would be likely to 
become proficient if he undertook the study of typewriting, 
other tests than ability to type would need to be used. These 
tests would need to be such as would distinguish between dif¬ 
ferent degrees of ability to learn typing. Studies of this kind 
have been made, and one of them 11 will be described as an 
indication of the use of prognostic tests. 

A group of students, upon beginning their study of typing, 
were given various mental tests, chosen more or less at random, 
but with some attention to their a priori possibilities as re¬ 
lated to such activities. Each month thereafter, as the train¬ 
ing in typing proceeded, typing tests were given which gave a 
measure of ability and progress at the time. 

Each month the results of the typing tests were correlated 
with the scores in the initial mental tests, given before begin¬ 
ning the training. Comparison was stated as a figure of 
correlation, which might, if positive, range from 0 to 1.00. 
The higher the figure, the closer the correspondence between 
ability in the mental tests and ability to progress in typing. 

11 H. W. Rogers, “Some Empirical Tests in Vocational Selection, 
Archives of Psychology, No. 49, 1922. 
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The following table of correlations resulted from comparisons 
in four months. 


Test 

October 

November 

December 

April 

Verb-object .. . 

.41 

.43 

.46 

.67 

Color-naming 

.30 

.43 

.45 

.61 

Checking numbers . 

.45 

.47 

27 

30 

Action-agent . . 

.42 

.43 

29 

.40 

Substitution 

21 

27 

.11 

.42 

Agent-action 

29 

.19 

.40 

38 

Directions . 

.11 

.14 

.19 

32 

Naming opposites .... 

.17 

.11 

.07 

34 

Analogies . 

.09 

21 

.17 

.00 


The first four of these tests show reasonably high positive 
correlations with typing ability in all of the months. Those 
acquainted with the statistical properties of such coefficients 
will be aware of the unreliability of any one such coefficient 
when it is so low as these and when the number of cases is 
small. But the evidence seems clear that some tests are 
better able to predict in advance the relative ability of dif¬ 
ferent novices to learn typing. 

The first four tests on the list, when combined into a team 
or battery, and given due statistical weight, were found to 
correlate with achievement in typing by a coefficient of +.61, 
which is a higher and more dependable value. It is not, 
however, sufficiently high or reliable to serve as the basis of 
prediction or guidance of individuals, however useful it might 
be to an employer who wishes merely to select the better 
material as prospective students of typing. 

After a statistical analysis of the meaning and reliability 
of such coefficients, Rogers concludes as follows: 12 

We can predict that individual A who scores 140 in the psycho¬ 
logical tests will most probably attain an ultimate ability in typing 
of forty words per minute, and in 99.7 per cent of the cases she 


is Ibid., pp. 37-38. 
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will attain an ultimate ability in typing varying between 31 and 49 
words per minute. 

Individual B, who scores 96 in the psychological tests, will prob¬ 
ably attain an ultimate ability in typing of 32 words per minute 
and in 99.7 per cent of such cases she will attain an ultimate ability 
in typing varying not more than between 23 to 41 words per minute. 

But it can readily be seen that these predictions are of very little 
practical value for the individual, in that they afford her very 
little definite information about just what ultimate ability she, in¬ 
dividually, will attain. 

The correlations are not high enough and the scatter value is not 
small enough to warrant the establishment of a system of vocational 
guidance whereby an individual can be advised, with any sufficient 
degree of safety, to undertake or not to undertake to prepare herself 
to become a typist. 

These conclusions as given apply to typing alone, but much 
the same thing must be said, for the present, of all attempts 
to guide individuals vocationally by means of prognostic tests 
administered with any dictatorial authority. Such information 
as the preliminary tests here yielded, and the probabilities of 
success in typing which they indicate, would be instructive 
information to place in the hands of the intending pupil or his 
teacher. But for the most part such materials at present 
illustrate an interesting field for future educational investiga¬ 
tion, rather than a closed set of techniques. 

Studies of the typewriting curriculum. Corresponding to 
the study of curriculum and arrangement in the case of other 
fields would be the analysis of the demands on the typist, the 
frequency of different letters as used in typing, the common 
sorts of error, the suitability of the keyboard, and similar 
considerations. Various studies of this curricular sort have 
been made. 

Hoke 19 counted the frequency of each letter of the alphabet 
in the one thousand words of the Ayres spelling scale, in a 
section of the Bible, in business letters, and editorials. The 
results were as shown in the accompanying graph, and they 

18 E. It. Hoke, Improvement oj Speed and Accuracy in Typewriting, 
Studies in Education, No. 7, Johns Hopkins University, 1922. 
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accord quite well also with the number of times each letter is 
provided in standard fonts of printers’ type. 

E is the most used letter of all, and six letters, E, T, A, O, S 
and I are used as often as all the remaining twenty letters of 



Fro. 40 .—Relative Fbequency of Letters Used in Typing. 
(Adapted from Hoke, op. cit., p. 18.) 


the alphabet. Of these six letters, four are vowels. This 
shows the relative frequency with which the letter will be 
needed, and also the frequency with which it will be practiced 
in copying the ordinary run of copy. 

Attempts to apply such an analysis of frequency of use to 
the planning of instruction in typing encounter all the diffi- 
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culties we shall consider in our chapter on the curriculum. 
The argument that the letters most needed should receive the 
most drill might be met by the counter argument, based on the 
frequency of errors, that the letters least used should instead 
receive the emphasis. Hoke showed, from an analysis of five 
hundred pages of typing by one hundred different individuals 
that “a very close relation between use and accuracy” exists. 
The correlation between frequency of use and number of 
errors for the various letters was over .92. 

This also raises again the issue whether the school should in 
its curriculum seek simply to present actual life situations. 
Certainly the direct copying of regular printed materials in 
typing would give the learner practice in the various letters in 
proportion to the frequency of their practical use, and this 
would appear to be superior to the use of formal drills on ma¬ 
terials abstracted from their context. 

On the other hand, in order to prevent error in just those 
letters seldom called for in actual copying, special drills on 
these points of difficulty, for which “actual life” does not give 
adequate preparation would appear to be useful. Something is 
therefore to be said both for presenting actual life material and 
for abstracting certain acts from their context and rehearsing 
them in the form of artificial drills and exercises. 

The frequency with which various letters and letter com¬ 
binations appear in actual use might be made a basis for 
arranging the keyboard and for distributing the writing load 
effectively between the two hands and the different fingers. 
This becomes very complex, especially when attempt is made 
to study letter combinations as well as single letters. The 
present standard keyboard appears to have developed more or 
less at random, certainly without adequate scientific justifica¬ 
tion for its arrangement. A revision of the instrument itself 
would be a further curricular project for education. 

Hoke showed by various tests on rate of tapping that the 
various fingers do not differ strikingly in capacity for such 
work. Certain letters are assigned to each finger, however, 
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and combining the frequencies of use for these letters for each 
finger showed that some fingers were assigned a load four 
times as great as others. The following table summarizes 
these results. 



Left Hand 

Right Hand 


4 

3 

2 

1 

1 

2 

3 

4 

Tapping rate 

113 

119 

129 

136 

145 

145 

131 

128 

Load given 

803 

658 

1492 



640 

996 

296 


First and second fingers, right hand, showed about equal 
“ability,” but one is given over twice the load assigned the 
other. Little finger, right hand, and second finger, left hand, 
have the same ability, but one is given about five times the 
load of the other. 

Hoke similarly criticizes the loads assigned the two hands. 
Although the right hand is in general about 10 per cent su¬ 
perior in ability to the left, the left hand is given the heavier 
load. In fact Hoke computed that the left hand is overloaded 
about 47 per cent as compared with the right. 

On the basis of these and other considerations this investi¬ 
gator has proposed a new keyboard which he believes to be 
more psychologically correct. Contemplation of the difficul¬ 
ties to be met by any program which should seek to change at 
this time the “universal standard” keyboard now in common 
use throws instructive light on many of the problems of edu¬ 
cational reform based on scientific analyses. 

Measurements in typewriting. A variety of typing tests 
and measures are available. Such measures serve the same 
purpose in typing as is served by standard tests in any educa¬ 
tional field. They may be used to check up progress, to indi¬ 
cate the need for special attention, to select the better of two 
applicants, to reflect the effect of various methods of teaching, 
to classify pupils. One of the more familiar sets of such ma- 
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terial is the Blackstone test, 14 which will serve as our example. 

On the basis of preliminary experiment on the effect of 
length of words, length of time and other variables, standard 



pieces of copy, containing about 350 strokes w r ere developed in 
equivalent form. The examinee tvrites for three minutes, and 
the score takes account, through a simple formula, of both 
speed and accur acy. An individual progress record is pro- 

Blackstone Stenographic Proficiency Tests (World Book Co., 1923, 
and later forms). 
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vided, in graphic form, so that the learner can on each oc- 
casion plat his score and observe the changes in proficiency in 



Percentile Graph 
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Fig. 42. —Percentile Curve in Typing fob Groups with Different 
Amounts of Instructions. 


subsequent tests, thus providing both knowledge of results and 
useful motivation to improve. 

Instructions are given on the class record sheet for the prep¬ 
aration of a percentile curve, showing just what percentage of 
the scores of the class is exceeded by the score of any indi- 















EDUCATION IN A SENSORIMOTOR SKILL 317 

vidual, what percentage of the class attains or exceeds a given 
score, the range and variability of the scores, and the over¬ 
lapping with scores of any other group. 

Tentative norms of performance, based on over 2,000 cases, 
with amounts of instruction ranging from 5 to 30 months, are 
given, and percentile curves for the various groups with each 
additional 5 months of training are drawn. In the accom¬ 
panying graphs are shown an individual progress record for 
five successive tests three months apart, and also a set of per¬ 
centile curves for groups with varying amounts of instruction. 

The function of the instructor. We might describe the 
role of the teacher of typing under the following convenient 
headings: 16 

1. Arranging the situation in the beginning, and throughout, so 
that the most useful habits will be most readily formed and 
the most effective cues most readily trained to the responses 
desired, thus eliminating many special difficulties and prevent¬ 
ing the formation of useless or interfering adjustments 

2. Adjusting the conditions of practice so that the physiological 
condition of the learner, the circumstances and the environ¬ 
mental influences will be as favorable as possible 

3. Taking care that gains made are properly “cherished”—as by 
preventing “crowding” before the acts are well enough mas¬ 
tered, insisting upon accuracy first, and then upon speed as 
accuracy comes to be achieved; seeing that adequate warming 
up is accomplished before the press of practice begins 

4. Making clear the steps through which the learning is likely to 
go, and, within the limits set by individual differences, seeing 
that these steps are moved through in the most effective 
sequence 

5. Carefully noting the special sorts of error made by the learner, 
and since these are likely to vary and to be due to different 
causes at different stages of learning, pointing out the factors 
most probably responsible for them and suggesting devices for 
their early prevention or elimination 

6. Assisting the learner to identify the sources of his gains so 
that he can give attention to those features of his work which 
enable him to effect further improvement 

15 For many detailed suggestions see W. F. Book, Learning to Type¬ 
write (Gregg Publishing Co., 1925). 
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7. By measurement of proficiency to make clear the progress be¬ 
ing made from time to time, and to relate so far as possible 
the steps of gain to the changes in method 

8. To pay special attention to particular difficulties and to the 
critical stages or plateaus which may appear and at these 
points to guide learning so that waste of effort and distracting 
or interfering general habits do not appear 

9. Keeping alive the motivation or supplying additional motiva¬ 
tion as needed, keeping the achievements closely related thereto, 

PROBLEMS 

1. As an example of sensorimotor learning, solve some mechanical 
puzzle repeatedly until you can do it automatically, taking the time 
for each solution and graphing these in the form of a practice curve. 

2. Give a verbal account of the stages you observed your learn¬ 
ing to go through in mastering this puzzle and consider the resem¬ 
blance between this and learning to type. 

3. If you can use a typewriter, secure some standard test and 
measure your present ability. 

4. Collect errors you make in typing, classify them, and consider 
why they occur and what should be learned in order to prevent each 
type of error. 

5. Type equivalent copy morning, noon and evening on five days 
taking your time and recording your errors. Average the three sets 
of results and see if you find one time of day better than another. 

6. Test yourself again at this time and see what improvement 
you have made over the first test, given before this series of prac¬ 
tices. 

7. Analyze your own present methods of typing according to* 
Book’s account as summarized in the text, to discover what stage 
of learning you have reached, in general. 

8. Read the account of learning telegraphy by Bryan and Harter, 
one of the pioneer experimental studies of learning, and discuss the 
results and conclusions with the class. 
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CHAPTER XIV 

LEARNING ON A SYMBOLIC LEVEL-READING 

The meaning of reading. Reading, as a term in educational 
literature, is very loosely used. It may be used to indicate 
various activities associated with or employing language, such 
as speech, elocution, dramatic art, and the general field known 
as literature. It may be used still more broadly, as in refer¬ 
ring to the “reading program,” to indicate all those activities 
in which the use of printed matter is important, thus including 
geography, history, civics, and similar enterprises. On this 
basis arithmetic might also be included under “reading,” as 
might also typewriting, stenography and bookkeeping. 

Used in these very broad ways, reading comes to include a 
large part of the educational project, and all the questions of 
educational policy, objective, curriculum, come to be included 
in the topic. We are here to use the word in a more restricted 
sense, as the name for a certain kind of activity in which an 
individual may engage, to be contrasted with various other 
activities such as jumping, eating or sawing wood. Reading* 
means certain ways of reacting to the stimulus of printed or 
written language. Jumping may be identified as a definite act, 
that may be used in various activities such as tennis, skating, 
and rope skipping. But these complex and variously moti¬ 
vated activities should not be confused with jumping. Read¬ 
ing also may be used as an instrument in many different 
activities, with none of which it need be confused. 

The complexity of reading. The nature and variety of 
reading as an "activity may be illustrated by a very simple 
example. Suppose the reader to be gaily driving his car 
along a country road. Sailing blithely round a curve and 
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past the corner of an old barn he is suddenly confronted by 
such a sign as this: 


STOP 

FOR FOR 

GAS GAS 

A T 

BILL’S BILL’S 
PLACE PLACE 

What will the driver of the speeding car do? A complete 
description of his behavior will introduce us to practically all 
of the psychology of reading , as distinguished from literature. 
His behavior will be very complex, and much of it will occur 
simultaneously. Without concern for the precise order in 
which the different things happen, let us examine them one by 
one in the order in which they occur to us as we think about 
him. 

1. The big headline, STOP, catches the eye, and at 
once an optical exploration of the sign board begins. The eyes 
move about from point to point in order to “see what is there.” 
This visual exploration is, in one sense, reading. 

2. The sight of the visual pattern STOP leads promptly 
to loud or to silent speech. The driver says “Stop,” either 
so vigorously that others could see him making these speech 
movements, or perhaps only so faintly that he alone, by the 
“feel” of his own speech organs, could be aware of the act. 
This phonation, naming or pronunciation of the word is, in one 
sense, reading. 

3. He hears himself say this word, or if the pronunciation is 
silent he may, in addition to feeling his speech movements, 
mentally hear the sound which these movements, if more 
vigorous, would produce. This duplication of the seen word 
in terms of sound or auditory imagery is also in one sense 
reading. 
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4. The driver at sight of the word STOP bears down on the 
brakes and may completely halt the car, thus obeying the 
command of the printed word. This also in one sense is read¬ 
ing—the execution of the act of which the printed instruction 
is the name. 

5. Various “thoughts” will “flash through his mind.” Ques¬ 
tions will occur, memories will be aroused, judgments will be 
passed, decisions made. Many kinds of “symbols” will be 
involved in this having of thoughts. Imagery, words, gestures, 
postures, eye-movements, distributions of tension throughout 
the musculature,—whatever be the most common symbols re¬ 
flectively employed by the driver, will now be set into 
activity. The verdict may finally come which, in verbal 
terms, would be—“Oh, just an advertisement.” This reaction 
of intellectual understanding is also, in a sense, what we 
mean by reading. 

6. Varied feelings will arise—startle, at the sudden appear¬ 
ance of the familiar danger signal; annoyance, at the confused 
way in which the words are printed; amusement, at the joke; 
perhaps a mild esthetic relief occasioned by the symmetrical 
pattern, by the color, or by the sound of the words as spoken, 
their smoothness or rhythm of articulation. This emotional 
reaction to the printed sign, its esthetic appreciation, is also in 
a sense reading. 

Here are at least six distinguishable things that may be 
going on, and all of them or any one or more of them may be 
called “reading.” It should be clear that any account of the 
psychology of reading, its learning, teaching, improvement, 
must be related to one or other of these specific features, rather 
than to reading as a vague whole. And each of these main 
aspects is in turn analyzable into more elementary features 
which may deserve independent attention. Vague exhorta¬ 
tion to “do more reading” or to “read better" can have little 
meaning, and therefore little educative value. Our own 
account of the psychology of reading will follow this pre¬ 
liminary analysis as a convenient guide. 



LEARNING ON A SYMBOLIC LEVEL 323 

Reading as visual exploration. Look at a word in the 

center of a printed page and note that the word thus fixated 
appears distinctly. Words next to it in any direction can be 
seen correctly but with less confidence, and only if familiar. 
To name words still farther away in any direction the eye 
must be moved so as to shift the clear area to that part of the 
page. This depends on the fact that only a rather small region 
in the center of the retina is capable of precise discr im ination 
of such forms as words. 

To read a line one moves the eyes along in jumps and 
pauses. It is in the pauses that the words are seen. The eye 
is then swung back to the beginning of the next line, usually 
with a single return movement. The amount of muscular 
effort and strain will vary with the number of these starts and 
stops, and these are more numerous the more difficult the ma¬ 
terial being examined. Visual exploration of the printed page 
has been much investigated. Eye movements have been 
photographed, timed, and otherwise recorded; their variation 
with individuals, with practice, with fatigue, with the nature 
of the reading response, and with the character and arrange¬ 
ment of the printed material have been studied in great detail. 

The exploratory movements vary in number, in regularity, 
in rate and in the duration of the fixation pauses. Their 
facilitation is promoted by regular line arrangement of the 
printed matter, which gives uniformity and rhythm; by lines 
not too short or long (about three inches is recommended); by 
print neither too large nor too small (10 point type is the 
favorite above the primary grades); by proper spacing, regular 
indentation, and uniform leading of lines; by optimum con¬ 
trast of print and paper (black lettering on white gives the 
best results); by the absence of glare, as from shiny paper or 
wrong illumination; by the use of lower case letters instead of 
capitals, since the latter deprive words of much of their char¬ 
acteristic form. 

Studies of the physiological area of distinct vision show 
that this does not ordinarily vary with reading ability. 
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When nonsense syllables or digits are used, good and poor 
readers differ but little in this respect. Distinguished from 
this optical area of distinct vision is the so-called “appre¬ 
hension span” or “comprehension span”—the number of let¬ 
ters that can be seen with a single fixation. This is not an 
optical but a psychological factor, closely related to what we 
have called “scope.” 

When letters are presented in a single brief exposure the 
number “apprehended” varies with the report that is required. 
If the letters must be named, only 4 or 5 can be thus appre¬ 
hended at a glance. If they have only to be counted, as many 
as 7 or 8 can be correctly reported. If the observer is required 
only to duplicate or indicate their arrangement, as many as a 
dozen items may be correctly taken in and arranged. 

The span actually used in reading is shown by the number 
of fixation pauses in a word or line. It is often smaller than 
the “apprehension span” of which the reader is capable. It is 
smaller in oral than in silent reading, since pronunciation is a 
very specific report. Much attention has been given to the 
problem of enlarging the comprehension span in reading. 
Experiment shows that this increases with practice, and espe¬ 
cially with the familiarity of the material read. But the 
nature of this process of span enlargement is often misunder¬ 
stood. 

Enlargement of reading span depends on cue reduction. 
Other things equal, it varies with the intelligence of the reader. 
Intelligence equal, it varies with the degree of learning. In 
dull learners, words must be completely seen to be recognized. 
Brighter pupils speedily come to know and discriminate words 
by slight cues, partial details or features. The word form may 
be sufficient if the general context is favorable. Thus if the 
story is about a dog and a cat, the mere appearance of such 


shapes as 


and 



may serve to iden¬ 


tify the words “dog” and “cat” which, as a whole, have these 
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respective “forms.” The first few letters of a word may 
suffice, as in “d o”; or some subtle cue, such as the tail of the 
“y” in “kitty.” 

The old notion that words are recognized by first seeing 
the ABC’s in them and combining these to make the whole 
has long been abandoned. It was perhaps sound enough in 
the days when reading was first taught by the use of capital 
letters, for the shape of both “dog” and “cat,” in capitals, is 

only DOG and CAT , rectangles of the same size, 

hence quite alike. 

Experiment shows that ordinary words, and even phrases, 
are identified as quickly and easily as are single letters. But 
the degree to which this is done varies with the learning ca¬ 
pacity (with capacity for cue reduction) and with scope for 
the cues afforded by the context (such as “the fact that the 
story is about dog and cat”). 

Broad span depends on whether slight cues, seen in marginal 
vision, or perhaps not visual at all, operate effectively, and 
on the readiness with which other context cues cooperate. En¬ 
larging one’s span is not a change in the eye. It happens 
when subtler and subtler cues acquire effectiveness in guiding 
recognition, pronunciation, expression, and interpretation. 

Various techniques are used for promoting this change in a 
given pupil. More reading may help, since it increases famil¬ 
iarity with words. More rapid reading may help, for it invites 
reliance on slighter cues. Flash card exercises may give prac¬ 
tice in responding to slight cues when exposure is too brief to 
admit of optical exploration. Calling explicit attention to the 
variety of cues available may help in those who have estab¬ 
lished the habit of relying upon only part of them. Phonic 
analysis may help, since it attaches vocal responses to parts 
of words (syllables), and these may themselves act as addi¬ 
tional cues in the recognition of the word wholes. 

The psychology of oral reading. If one goes far enough 
back into the origins of writing and printing, a stage is found 
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in which the graphic signs were direct symbols of objects, re¬ 
lations, acts and events. The symbolism of visual language 
was based on similarity, some slight feature or cue of the 
object being also present in the symbol, or comprising it. A 
triangle might represent a tent; crossed lines, resembling 
sticks, would mean a camp fire; vertical or horizontal lines 
might stand for men erect or lying down. Such symbolism 
still survives in our Roman numerals, as I, II, III. Even the 
Y is a contraction of five diverging lines, representing as many 
as the fingers on a hand; and X is only two such V shapes, 
put together. 

But the psychological basis of reading, as we now know it, 
is more indirect. Printed or written words are no longer 
“pictographs.” They do not in appearance resemble the things 
they represent. Instead each word as printed corresponds to 
a word as spoken—words have their sounds, their names, their 
phonograms. By the time the child comes to school he has 
already acquired the use and understanding of oral and aural 
language, and the teaching of reading begins at once to “tie 
the two sets of symbols together,” to make the one the equiv¬ 
alent of the other. 

In this way all of the previous background and experience 
of the pupil in connection with words spoken or heard may be 
taken advantage of to give “meaning” to the printed symbols. 
Reading, in its earliest stages, is typically oral reading—the 
delivery of speech sounds for which the words, punctuation, 
and arrangement on the page are equivalent or guiding 
symbols. 

Oral reading may also introduce new elements, not indicated 
on the printed page. Shades of feeling and degrees of empha¬ 
sis not represented by wavy or heavy lines of print may be 
represented by a quivering or a loud voice. Expression, as a 
feature of oral reading, is determined to only a slight degree by 
printed cues, such as punctuation and italics. It must be 
guided not merely by visual cues, as is more nearly the case 
in singing, but chiefly by responses of feeling and understand- 
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ing which are themselves aroused by the reading matter, in 
the light of the reader’s previous experience. 

Oral reading may therefore be either perfunctory or expres¬ 
sive. Genuinely expressive reading requires not only a suit¬ 
able background of experience, but the arousal of responses of 
feeling and understanding and their joint action (synergy) 
with the verbal cues of the printed page. Experimental studies 
have dealt mainly with oral reading of the more perfunctory 
kind, in which delivery of the vocal equivalents of the words, 
and due regard for punctuation, omission, repetition and pro¬ 
nunciation are the responses scored. 

Cue reduction in reading. The process back of oral reading 
we have already indicated in the chapter on “Learning,” but it 
will do no harm to review it here. Known objects (or acts, 
events, relations, feelings) already have their oral and aural 
names. Presented with the object, or often with a picture of 
the object, the pupil can deliver this speech name. Presented 
with a new printed word, he makes also a characteristic reac¬ 
tion, an optical exploration, of it. If the two, object and 
printed word, be now jointly presented, a total reaction to this 
total context will be made. It will include the optical and the 
vocal features, and we may diagram it as follows: 


Antecedent Consequent 


Sight of 
the object 
and 


Saying the 
name of the 
object and 

optical 

exploration of 
the word 

of 

the printed 
word 



Thereafter, by the familiar law of cue reduction, either fea¬ 
ture of the antecedent tends to produce the co-response. The 
sight of the word, with practice, comes to evoke, along with 
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its optical exploration, the vocalized name of the object. This 
is oral reading. 

Sight of the object may also provoke, along with other reac¬ 
tions, an activity of optical exploration appropriate to the 
visual word which is the name of the object. This optical 
reaction may in many cases be what is called the "mental 
image” of the printed word, which in such a case would not 
be visual but oculo-motor, an actual movement pattern with 
its attendant feeling (kinesthesis). 

Such an “image” is more likely, however, to be both oculo¬ 
motor (sensory) and visual (imaginal) since the original vis¬ 
ual 'reaction to stimulation of the retina was also part of the 
response and may now be mildly reinstated by the partial cue. 
To go farther than this into the topic would involve us in the 
depths of systematic psychology, and besides, our present 
interest is only in the vocal response which constitutes oral 
reading. 

When the parts of words (letters, syllables) have often been 
spoken, these parts come to have their own names. Often 
they are the same as short words (as the "cat” and “pill” in 
“caterpillar”). After seventy-five to a hundred familiar words 
are known by sight, naming of these word-parts, drill in 
phonics, may be used to assist in the pronunciation of new 
words and to clarify the pronunciation of words already some¬ 
what familiar. Experiment and experience suggest that too 
much use should not be made of phonics; that they should not 
be introduced until a considerable number of words are al¬ 
ready familiar; and perhaps not until pupils have already 
spontaneously observed the occurrence of identical elements in 
different words. 

The problem of transfer and its control is here encountered 
on a practical plane. At least in English, phonic rules may 
lead astray, may be too freely transferred, and result in error 
unless there is adequate control by context cues, and often 
these too may mislead. 

Too much attention to phonics also distracts attention from 
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the larger units, the word wholes, the phrase units; may result 
in slow reading; may interfere with the more important steps 
towards reading silently for “meaning,” by undue emphasis 
on vocalization. Just as in learning typing we have seen that 
certain aids once needed must be dispensed with if progress 
is to occur, so also overemphasis of phonics may result in 
habits which, if they persist, may be detrimental. 

As a matter of fact, although oral reading is usually the first 
step, and the most expeditious way of beginning and of check¬ 
ing up and directing early progress, it must soon be not only 
abandoned as a habit but positively discouraged. Oral read¬ 
ing is slow and fatiguing. It is seldom actually used in modern 
life, except in the occasional reading of poetry or other expres¬ 
sive literature. Unless the tendency to vocalize the printed 
page is in due time reduced, progress in the various forms of 
effective silent reading will be handicapped. 

The “noisy” reading of the primary grades becomes a 
nuisance, even to the pupil, by the time the third grade is 
reached. Efforts are then made to feature reading for under¬ 
standing, to suppress vocalization, by special drills and exer¬ 
cises or tests calling for other kinds of action. The continued 
occasional use of oral reading for the purpose of teaching 
proper speech is a wholly different matter, and need not con¬ 
cern us; this method is used only to provide the pupil with 
something to say to the speech teacher, and there is much to 
be said for using spontaneous speech instead. 

“Inner articulation,” “incipient speech,” “suppressed vocali¬ 
zation” then develop, supported by such imagery as may be 
available. So much of our use of language is vocal and audi¬ 
tory that only the most experienced readers become able to 
translate printed symbols freely into conduct and feeling. 
When “thought” is required, some such inner symbolization 
cannot ever be dispensed with, although it need by no means 
take the form of silent speech. And when reading is difficult, 
even the veteran falls back upon inner speech and often upon 
audible whispering or phonation. 
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What is going on in the shift from oral to silent reading 
should be clear by this time. It is again a simple case of cue 
reduction, in which through practice the printed words alone 
come to lead effectively to appropriate thought, feeling and 
action, without the support of vocalization and sound, once 
required. 

This is precisely like what happened in typing, when the 
learner dispensed with vocal spelling, with finger exploration, 
and with motor-tactual imagery, and the letters of the copy 
led directly to the right key-striking movements. Typing, in 
fact, might be called a certain form of reading, in which the 
response is a manual rather than an oral one. 

Scope as a factor in reading. The importance of scope, as 
distinguished from simple cue reduction, is shown in the case 
of oral reading by studies and measurements of the “eye-voice 
span.” This is a name given to the distance between the word 
or letters being looked at, at a given moment, and the word or 
letters being uttered at that instant. In oral reading beyond 
its most elementary stage the eye runs ahead of the voice. 
The number of letters between the two points is used as a 
convenient measure of eye-voice span. The span at the begin¬ 
ning of a line is usually larger than at the end. Regardless of 
such factors, good readers have larger eye-voice span than 
poor readers, and the span, in general, increases with the school 
grade, at least up to a certain point. 

In one study in the elementary grades, poor readers had 
an average eye-voice span of 8.7 and good readers of 13.8 
letter spaces. Among high-school pupils the poor readers 
averaged 11.2 and the good readers 15.2 letter spaces. 1 

By virtue of this ability to fixate farther in advance of 
vocalization, the good reader is controlled by more context 
cues. His expression, his pronunciation of words is deter¬ 
mined by words and punctuation considerably beyond and yet 
closely related to the words themselves. He is able to speak 


1 G. T. Buswell, Eye-Voice Span in Reading (University of Chicago 
Press, 1920). 
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in larger units, in phrases or even in sentence units, and his 
oral reading is therefore not only more rapid but also more 
continuous, smoother, better organized and unified, better 
adapted to the total meaning of the text. 

Here, as everywhere, we find that scope plus cue reduction 
are equally important. Since these features jointly comprise 
intelligence, it is no wonder that reading ability correlates 
positively and so closely with intelligence as measured in other 
ways. In the school grades correlations ranging from .65 to 
.90 are found between scores on intelligence tests (which do 
not necessarily involve reading) and silent reading. 2 There is 
no reason to suppose that the differences in scope which in oral 
reading are called differences of eye-voice span are not of 
equal importance in silent reading for understanding or for 
following directions. 

Score in oral reading is also closely correlated with the intel¬ 
ligence of pupils. The following table shows the average 
scores, on an age basis, of pupils in grades 1 to 8 in the 
schools of a large midwestern city.® 

Beyond the fourth grade the average scores do not increase. 
Within a given grade the younger, and hence the brighter, 
pupils have the better scores. At a given age, up to about 13 
years, the scores increase with school grade attained, this 
being again chiefly an index of brightness. It would appear, 
therefore, that oral reading, at least as measured in this way, 
is chiefly a function of intelligence, rather than of age or 
amount of schooling, beyond a certain minimum. 

Reading for understanding. Reading for the sake of sig¬ 
nificance is more likely to be silent reading, although this is 
by no means necessary. Oral reading may proceed with no 
appreciation of significance, beyond capacity for pronuncia¬ 
tion. It will, however, proceed better if significance is appre- 

2 F. D. Brooks, The Applied Psychology of Reading (D. Appleton & 
Co., 1926), p. 13. „ .. „ 

8 W. W. Theisen, “Factors Affecting Results, in Primary Reading, 
Twentieth Yearbook, National Society for Study of Education, 1921, 
Part II, pp. 1-24. 
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ciated. Sometimes the chief motive of oral reading is the 
search for significance, or the endeavor to communicate sig¬ 
nificance, as in reading difficult material aloud, or reading 
aloud to others, or reading poetry or fine prose for the better 
appreciation of its artistry. 


Average Scores of over 4,000 Elementary School Pupils, by Age and 
Grade, in the Gray Oral Reading Test 



Reading for understanding, whether oral or silent, involves 
the use of the term "meaning,” an unfortunate term which is 
responsible for much vagueness in psychology and logic and 
for some confusion in the literature of education. 4 

The importance, for the student of reading, of a clear un¬ 
derstanding of the psychology of meaning may be- illustrated 
by a number of citations from a recent and very suggestive 
volume on the “psychology of reading.” The italics are our 
own, to call attention to the particular points of difficulty, 


* For a detailed account of the psychology of meaning see the au¬ 
thor’s two volumes, The Psychology of Thought (D. Appleton & Co., 
1926), Chs. xiii, xiv, and Psychology, Its Facts and Principles (D. Ap¬ 
pleton & Co., 1928), Chs. vii and ix. 
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confusion, contradiction, vagueness, uncertainty and sometimes 
unintelligibility. 

“Mental pronunciation, together with some motor tendencies . . 
is, in a sense, the meaning of what we read.” 

On the preceding page we are told instead that “Mental pronun¬ 
ciation is probably necessary to grasp the meaning.” 

On the same page we are assured that it is “fitting the different 
parts of the sentence together” that gives us the meaning. 

On the next page we learn that “From experience we acquire a 
stock of meanings, corresponding to various phases of our environ¬ 
ment”; that we “attach meanings to words”; and “comprehending 
the thought of sentences and paragraphs” is “a phase of meaning.” 

On the following page, “the child learns the meaning of objects, or 
more precisely, gives them, meaning.” Also—“the meaning of an 
object is . . . our attitude toward it, what we can do to or with it 
or what it is likely to do to us.” 

On another page we are assured that a wide experience will “give 
a solid foundation to his fund of meanings.” 

“Primitive man,” we are told, “began to attach >" mbols of some 
kind to the objects about him” and “symbols are the centers about 
which cores of meaning are grouped.” 

“Meaning inheres in the spoken w r ord,” but “parts of meaning are 
split off” as the result of discrimination. 

Then we are told “Development means (1) a wider range of ex¬ 
periences . . etc. 

The reader should now try to put these different uses of the 
term “meaning” together into a coherent account, and if he 
succeeds he will find the following section superfluous. We 
shall, however, give it for the sake of those who have difficulty. 

An analysis of meaning. A symbol is always a part of 
some previous situation. Occurring now alone, or in some 
other context, it produces a response of the same kind as that 
originally made to the total situation. It is thus a cue, a sign, 
a partial stimulus. But it is this only when and in so far as 
it does produce a response appropriate to the situation of 
which it was earlier a part. In such a case we have an 
instance of “meaning,” and our problem now is—What is the 
meaning? 

The only answer can be that meaning is a name for the 
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whole story we have just told—a sign or cue, functioning to 
produce a response, of the kind formerly aroused by the whole 
situation of which the cue was then only a part. And since 
this is a very complex story, we need more than the term 
“meaning” to refer to different parts of the process. 

Meaning is not the cue; this is a sign, a symbol, an idea. 
Meaning is not the response; this is a movement, a feeling, or 
a thought. Meaning is not the object or situation that was 
originally effective; this was a birthday, a fright, a house, an 
earthquake, or some other total experience. Nor is meaning 
the arousal of the response by the cue. Meaning can be used 
intelligibly only as a name for the whole story. The confusion 
in the use of this word has come from the fact that some have 
used it to indicate the response, some to indicate the original 
situation, some to indicate the act of arousal, and some to 
indicate some wholly vaporous entity supposed to exist some¬ 
where in “the mind.” No wonder they have disagreed, and 
that we cannot understand them. 

We will do well not to use the term meaning, but instead to 
use various forms of the word “signify.” The cue or symbol 
is a sign. What it does is to signify, that is to arouse a re¬ 
sponse formerly made to a larger situation. This original situ¬ 
ation, to which the sign “refers,” is the signified. The response 
evoked by the sign is its significance. If we wish, we can say 
that the awareness that all this is taking place is the con¬ 
sciousness of meaning. 

Now words, as cues or symbols, may arouse responses in 
human beings which we have classified for convenience as 
those of conduct, thought and feeling, or more usually some 
combination of these. And words may do all these things. 
As we saw in the beginning of the chapter, the sight of the 
word STOP made the driver speak the word and go down on 
the brakes. These were responses of overt movement. The 
word also aroused in him feelings of alarm, exasperation, 
amusement—responses of the second level. The word also 
aroused in him other symbols—such as images, symbolic pos- 
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tures, memories, thoughts, judgments—such as, “Oh, just 
another advertisement.” 

We have already considered pronunciation of the word in 
our account of oral reading. This is a very special case of an 
overt, muscular act, but one which is closely tied up with 
responses of thought and feeling, as we have seen. We have 
left then other types of motor conduct, feelings, and thoughts. 
The arousal of any of these by words in terms of their past 
contexts, is what we mean by understanding the word. Giving 
such reactions to words as symbols is reading for significance. 

Reading and thinking. The influence of instructions (pur¬ 
pose), the effect of control by context (scope), and the impor¬ 
tance of cue reduction (symbolism) in reading makes this act 
typical of all mental processes. Perhaps this is why the use 
of verbal materials affords the most convenient intelligence 
test. The characteristic procedures, sources of error and types 
of fallacy commonly met with in thinking, have their counter¬ 
parts in the faulty responses seen in reading tests. 

If scope is inadequate, the response, though appropriate 
enough to other occasions when the effective cue was present, 
may not fit the present occasion. A pupil reads silently a 
paragraph containing the sentence, “All the children except 
John had red hair, and his was brown.” In reply to the 
question, “What color was John’s hair?” he writes, “Red.” 

The sentence does contain “John had red hair,” but this 
phrase is preceded by “except.” Failure to incorporate this 
“except” in the effective context is due either to lack of scope 
or to failure of the word to have significance. In this respect 
lack of scope and ignorance operate in much the same way— 
both are a kind of blindness. 

Thorndike, 8 in a series of articles on reading as related to 
reasoning, lists the chief causes of error as follows: 

8 E. L. Thorndike, "The Psychology of Thinking in the Case of Read¬ 
ing,” Psychological Review, May, 1917; "Reading as Reasoning,” Jour- 
nal of Educational Psychology, June, 1917; “The Understanding of 
Sentences,” Elementary School Journal, October, 1917. 
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1. Over- or under-potency of elements 

2. Dislocation or disrelation of elements 

3. Wrongness or inadequacy of connections 

The relation of this analysis to our own account in terms 
of cue and scope (symbol and organization) is clearly seen in 
the following paragraph: 

We must think of a pupil who answers the questions concerning 
a paragraph as beset by tendencies of each word and word group 
in the question (we may add—or in the paragraph) to assume undue 
potency, to be dislocated from its proper relations, and to call up 
its past accompaniments and sequents. For him to answer rightly 
means that an elaborate hierarchy of bonds is active and that an 
intricate set of forces maintains a balance of power. 8 

Special problems in the teaching of reading. Reading for 
significance implies some persisting cue or motive, which 
prescribes what kind of understanding (thought, feeling or 
conduct)—is to be produced. Such a motive is provided by 
the instructions or by the purpose. Without such special mo¬ 
tivation, responses of all three kinds may be expected, or the 
response will be determined by incidental suggestions afforded 
by the environment. 

The first problem of teaching to read for significance is that 
of providing vital contexts, contact with reality. The reader 
cannot get feelings from words unless he has previously gotten 
them from personal experiences of which the words now are 
cues. He cannot get intellectual understanding from reading 
unless he has first encountered the objects, relations and situa¬ 
tions for which the words stand. He cannot read for direc¬ 
tions unless he already knows for what acts the words are 
names. This is why the primary teacher first seizes upon the 
vocabulary of the child’s speech, just as the geography teacher 
takes advantage of the topography of the local environment. 

On higher levels such contact with reality must often be 
achieved vicariously. Through pictures, through the use of 
synonyms and simple definitions, and by reading of the expe- 


8 E. L. Thorndike, Psychological Review, May, 1917, p. 232. 
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riences of others, background may “vicariously” be acquired 
which will give verbal elements, and especially the complex 
verbal relations and patterns in the sentence, their value as 
symbols. 

Having provided the background of reality, and having em¬ 
bedded these symbols in that context, the second problem, as 
in other fields, is that of cue reduction through drill or guided 
repetition. Hence the encouragement of reading, and the pro¬ 
vision of interesting reading material becomes the chief con¬ 
cern of the teacher, after the level where the mechanics of 
reading are established. 

The relation of speed of reading to comprehension has been 
frequently investigated, and the present emphasis is on the 
desirability of more rapid reading than in the past. As be¬ 
tween individuals, studies show a positive relation between 
speed and comprehension. This may mean only that the more 
able pupils read both faster and with better understanding. 
But experiments also show that the average reader can increase 
his speed considerably with little or no loss of comprehension 
which probably means that most pupils read less rapidly than 
they might. We have seen in the same way that even a pro¬ 
ficient typist can show remarkable improvement in speed, with 
no loss of accuracy, if the proper incentives are applied. 

Various ways of reading for understanding have also been 
emphasized, determined by the practical uses to which read¬ 
ing is put. In reading the Sunday newspaper, often larger 
than the average book, a rapid scanning or skimming is to be 
recommended. In reading the telephone directory, first a rapid 
skimming, then a more careful inspection, and finally an exact 
noting of details as the correct name in the column is found, is 
desirable. In the reading of poetry it is often more effective 
to linger over the words and phrases. In reading descriptions 
of arithmetic problems much attention to context, with special 
attention at crucial points is called for. 

Each practical use of reading thus calls for a technique of its 
own. Intensive practice in any one method or habit does not 
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train the reader for other methods, and it seems wise to give 
explicit practice in these various methods, thus promoting 
adaptability and flexibility rather than an inflexible speed and 
degree of comprehension. 

Comparison of the various practical techniques in the teach¬ 
ing of reading is still in the experimental stage. Different 
methods and “systems” place tht. emphasis on different points; 
distribute the time in different ways; use somewhat different 
materials and choose the reading vocabulary in somewhat 
different ways. It seems clear at any rate that some methods 
are superior to others, in the hands of certain teachers, at 
certain levels, and with certain pupils. 

The following graph 7 shows reading scores for speed and 
comprehension in two different schools, for the various grades. 
The solid heavy line gives the average attainment for schools 
in general. The other lines show the scores for the two differ¬ 
ent schools. One school is above the norms, in all grades, both 
for speed and comprehension. The other school in all grades 
is below the norms in both respects. 

Such results as this may come from differences in the 
general intelligence level of pupils in different schools, or they 
may depend on differences in the method of teaching reading, 
on the general attitude toward reading, and on the success 
with which wide use of reading is encouraged, both in and out 
of school. Any detailed discussion of the relative merits of 
various systems of reading methods and readers would be 
beyond the scope of this chapter. 8 

Scales and tests for the measuring of reading ability were 
used as illustrations in the chapter on “Measurement in Edu- 

7 For a further description of the conditions back of such differences 
in reading score see D. Starch, Educational Psychology (Macmillan Co., 
1927), in connection with Figures 59 and 60 of that text. 

8 On this topic the interested reader should consult the Report of 
the National Committee on Reading, published as Part I of the Twen¬ 
ty-fourth Yearbook of the National Society for the Study of Education, 
which has been described as “the most comprehensive, unbiased, au¬ 
thoritative and helpful manual on the subject of reading now in print” 
(A. I. Gates, Elementary School Journal, June, 1925). 
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Fig. 43.—Showing Actual Achievements in Reading, Speed and Com¬ 
prehension, in the Grades of School A and School B, Compared 
with Standard Norms for the Various Grades. 

School A is uniformly above the norms, School B uniformly below 
the norms, both in speed and in comprehension, 

cation.” There are now innumerable tests for this purpose on 
the market. 8 They vary strikingly in usefulness, in reliability, 

8 For a suggestive experimental and statistical critique of various 
reading texts see A. I. Gates, Journal oj Educational Psychology, Sep¬ 
tember, October, and November, 1921. 
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in carefulness of preparation, in the dependability and signifi¬ 
cance of the norms provided, and also in validity. Some of 
them are not reading tests primarily, but tests of general in¬ 
telligence. Only a detailed knowledge of the field of educa¬ 
tional measurement will enable the teacher to use reading 
tests with insight. The cases used in the chapter on “measure¬ 
ment” may be referred to as examples of the nature and pur¬ 
pose of tests and scales in reading. 

Rules for the improvement of reading. Among the various 
general and detailed principles for promoting effective read¬ 
ing habits, the following may be cited as useful and typical, 
for those in whom the mechanics of the process are already 
fairly well established. 

1. Emphasize silent rather than oral reading. If vocalization, 
then silent speech, then inner speech, and finally the more concrete 
forms of imagery can be reduced or eliminated, the text itself, as 
the symbol of other realities, may lead directly to comprehension 
in terms of responses of thought, feeling and behavior. 

2. Emphasize speed, at least to the point of being capable of it. 
The greater the speed the larger the effective scope and the subtler 
the cues that will need to operate. Comprehension may not suffer, 
and a greater range and variety of reading experience may be 
achieved. 

3. Emphasize the thought, the response to the text, rather than 
the symbols there offered. Learn to adapt the distribution of atten¬ 
tion and the technique of exploration to the practical use to which 
the reading is put at the moment. 

4. Practice putting the outcome of reading into terms of your 
own thinking. Frequently pause to “sum up” or state in your own 
way the significance of the text, thus learning to free yourself from 
the precise words and symbols there used. It is not the symbols, 
but the realities for which they stand that are important in most 
reading. 

5. Practice discrimination. Choose the things read with some 
reference to their intrinsic value and interest. This will strengthen 
motivation and help prevent the establishment of routine and per¬ 
functory reading habits. 

6. Read much and widely. Disuse is as effective in weakening 
techniques of reading as it is in other skills of similar subtlety and 
complexity. 
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7. Pay attention to the general environmental influences that may 
promote or interfere with speed and comfort in reading. Proper 
attention to the needs of the eye, glasses when required to eliminate 
strain and fatigue, suitable illumination, proper paper and printing 
are among these items. 

8. Frequent testing and measuring with standard scales will afford 
useful indications of progress or failure to progress and may also 
afford incentive for modification and improvement. 

The reading program. Abstractly considered, reading as 
an instrument or skill may be distinguished from the further 
uses to which that tool is put. Once the art of reading is 
fairly well accomplished, this becomes one of the chief instru¬ 
ments of vicarious experience, and hence one of the chief ave¬ 
nues of instruction. 

Actually the two functions develop, or should develop, to¬ 
gether. Part of the development of reading as an art consists 
in the acquisition of a vocabulary, or the extension and refine¬ 
ment of the initial oral vocabulary. This very process is in¬ 
formation; words are ideas; the material read about may thus 
become as important, at an early stage, as the practice in 
reading mechanics. Skill in reading facilitates operation in 
other fields; in turn, work in these fields continues to perfect 
the art of reading. 

An important part of the school’s work in connection with 
reading thus becomes the selection of the content of the read¬ 
ing assignment, a determination of the uses to which reading 
is profitably to be put. This is the problem of the reading 
curriculum. As we shall see in connection with a later chapter 
on curriculum construction, this problem is closely tied up 
with the general conception of education, with problems of 
objective and aim. What the pupil shall read thus becomes 
more than a psychological issue and involves many issues be¬ 
yond the general principles of psychology. The field is thus 
so extensive that no attempt to survey it seems feasible in this 
general review of the psychology of education. 
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PROBLEMS 

1. Observe yourself while reading and note the degree to which 
silent speech, suppressed articulation, and mental imagery are 
present. 

2. Place a mirror in front of some one else who is reading, along¬ 
side the page, and watch in the mirror his eye movements and 
pauses, their number, duration, and general character. 

3. Find a line that is all capitals and one that is in lower case 
of the same size. Measure the distance at which the two lines can 
be read by several people, starting too far away and approaching 
until everything is read correctly. What is the significance of your 
results ? 

4. Turn a page upside down and try to read it aloud. Note 
which words give special difficulty and try to discover why this is 
the case. What do you do when in difficulty? How does your ex¬ 
perience compare with that of a child just learning to read? 

5. Cut a small hole in a sheet of paper, just big enough to ex¬ 
pose a word of print at a time. Try to read a page by moving 
this slit along, uncovering the words one at a time. What features 
of the psychology of reading does your experience emphasize? 

6. Time yourself in the silent reading of a page and write out 
a full account of what you have read. Repeat twice daily for a 
week, each time trying tc read more rapidly. Can you increase 
your speed appreciably with no apparent loss of understanding as 
shown by the completeness and accuracy of your written accounts? 
(You will of course use a different page at each trial.) 

7. Review the way you learned to read a foreign language and 
compare this with the account of cue reduction and scope given in 
the text. Do the two cases appear similar? 

8. Write out a description of all you can observe taking place 
when you try to read a new verse of poetry so as to get its full 
meaning. Classify the reactions in terms of the modes of response 
enumerated in the text, and discuss the results. 

9. Keep a record for a week of every occasion on which you see 
or hear the word “meaning” used. Bring these together and com¬ 
pare them to see what they have in common and to what degree 
the term is used consistently and systematically. 

10. Look up the topics of “congenital word blindness” and “word 
blindness or deafness” and consider what bearing these topics may 
have on the teaching of reading. 
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CHAPTER XV 


KNOWLEDGE AND THOUGHT OUTCOMES—SCIENCE 
TEACHING 

Skill, knowledge and appreciation. Traditional psychology 
distinguishes between action, thought and feeling; education 
similarly distinguishes between skill, information, and appre¬ 
ciation. In the mastery of typing the pupil’s main achieve¬ 
ment is the acquisition of a useful sensorimotor skill, a tool 
that may be used in various ways. Except for slight incidental 
features, the pupil is neither wiser nor more appreciative. 

Reading, as an art, is more likely to introduce also, along 
with its mechanics, information and appreciation mediated by 
the content of the reading lesson. Handwriting, sewing, saw¬ 
ing and planing would belong with typing as skills or tool 
subjects. A foreign language might be considered to belong in 
such a group if conceived only as an instrument of communi¬ 
cation. The study, with no attempt at creative production, of 
poetry, architecture, music, painting, might emphasize either 
the aspect of information or that of appreciation, depending 
on the way the study was conducted. 

Social, physical and natural sciences. There is on the other 
hand a group of educational activities concerned more defi¬ 
nitely with knowledge and thought. These are the various 
science fields, such as the physical, the biological and the so¬ 
cial sciences. Their teaching aspires on the one hand to 
acquaint the student with certain features of the natural 
world. On the other hand it aspires to cultivate or encourage 
in him habits of thoughtfulness and an effective mental 
technique of inquiry and problem solution. If, incidentally, the 
3tudent also acquires useful manual dexterities or valuable 
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appreciations, such as drawing, or a sense of mystery, these 
would also be welcome attainments. 

In the elementary grades these three fields begin to be rep¬ 
resented. Social sciences appear as geography and history; 
biological sciences as nature study and physiology; the physi¬ 
cal sciences appear most definitely in the form of arithmetic. 
In the high school such instruction is continued either as 
“social science” and “general science,” or by a more definite 
division of labor, as physics, chemistry, mathematics, botany, 
history, civics, and the like. Although there is agreement as 
to what is to be hoped for from such education, no one method 
has met with general satisfaction. 

The teaching of science in the secondary school, in spite of 
its long history, must be said to be still in the experimental 
stage. At this stage the contribution of psychology is likely 
to be highly general or else very specific and restricted. By 
way of general contribution, psychology can make clearer the 
nature of thinking, so that science instruction may be better 
adapted to it. More specific points would be concerned with 
limited experimental determinations of such things as the rela¬ 
tive effectiveness of different types of instruction, methods of 
presentation, and measurements of outcome. There are, how¬ 
ever, in all the fields of science instruction, many problems of 
a middle range of magnitude which await more careful psy¬ 
chological study. These would be illustrated by studies of the 
actual way in which specific concepts and principles emerge in 
the thinking of the individual—such concepts as cause, energy, 
proportion and the like. 

The objective of science teaching. The aims of science 
teaching, as now commonly stated, show what a complex en¬ 
terprise it is, and perhaps sufficiently excuse the vagueness of 
our current psychology of science in education. Science covers 
all human experience, hence the problem of selection and or¬ 
ganization of activities, topics, or projects is difficult. On the 
one hand there is the temptation to range too widely and 
unrelatedly, giving scraps of interesting experience and dra- 
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matic bits of method. Such a procedure fails to give a true 
impression of the actual rigorous character of science. 

On the other hand there is the temptation to divide the field 
into convenient specialties, with the danger that teachers, ab¬ 
sorbed each in his favorite subject matter, fail to emphasize 
the scientific procedures and attitudes in their bearing on life 
in general and especially on practical reflection and conduct. 
The middle course is difficult to steer. There is still, therefore, 
a variety of procedures, ranging from general “orientation” 
courses to highly departmentalized methods. The procedure 
adopted also varies with the educational level, but even on the 
level of college education orientation and survey courses are 
always being revived and tried out. 

The specific aims or objectives of science teaching have 
been stated as follows: 1 

1. The acquisition of useful information 

2. The formation of useful specific habits 

3. Adoption of valuable ideals, or “emotionalized standards” 

4. Acquisition of facility in the use of facts, ideas, and methodical 
thought processes, for problem solution 

5. Development of taste and power of appreciation 

6. Development of scientific or philosophic insights, perspectives 
and attitudes of mind that serve as safeguards to the intelligent 
interpretation of contemporary life 

The psychology of arithmetic. In order to escape the 
vagueness of the larger fields of knowledge, let us consider the 
case of elementary arithmetic, a relatively restricted, though 
in itself enormously complicated, branch of science—the sci¬ 
ence of number. If psychology could describe the way in 
which the science of number arose historically, the way 
numerical ideas develop genetically in the child’s early years, 
and could inventory descriptively the pupil’s status in this 
regard upon arrival at school, a useful step would have been 
taken. There is, however, in spite of many such studies, no 
close agreement on these details. 

1 G. R. Twiss, Textbook in the Principles of Science Teaching (Mac¬ 
millan Co., 1917). 
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Numerical relations are facts of nature, just as are colors, 
noises, aches and pains. We perceive and react to these rela¬ 
tions without knowing their names. An infant soon reaches 
farther for a distant object than for a near one; this recogni¬ 
tion of degree is reaction to a quantitative fact. Even a chick 
may be taught to react specifically to the larger of two objects, 
again a quantitative factor. In the perception of groups, such 
as a pair, a team, a trio, numerical facts appear; such names 
as pair, trio, team, few, many, crowd, may be said to be 
numerical terms, the names of certain collections of smaller 
units. 

In serial arrangements each object has its position and this 
position may be named—as the first, the last, the middle. Or 
they are named by ordinal numbers—first, second, third, or 
by the cardinal numbers, one, two, three. Children early hear 
these names used by adults and long before coming to school 
they have come to employ some of this symbolism for numeri¬ 
cal experiences. Ratios, proportions, and other relationships 
are facts easily and early observed. A pair of cookies for a 
trio of infants, more marbles than the single fist can grasp, 
are quantitative problems early encountered in a practical 
way and often effectively solved by infants. 

By the age of six months the average infant has learned to 
“retain transient hold of two cubes” by using both hands in¬ 
stead of one. At the age of three years it responds to the 
memory span test of “three digits” by naming the three given 
by the examiner, and in the right sequence. By the age of 
four years the average child can count four pennies and has a 
digit span of four. By five years it can give its age correctly, 
and can pick the heavier of two small weights. Upon entering 
school at six years the average child can already count thir¬ 
teen objects in a row, knows the names of four familiar coins, 
recognizes the incompleteness of the standard test pictures. 
All these represent achievements in the field of quantitative 
relations and number, and they are but fragmentary indica- 
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tions of a complex development that precedes the experience 
of school instruction. 

Arithmetic, the manipulation of symbols. Arithmetic deals 
with these quantitative and numerical aspects of experience, 
abstracted as quickly as possible from the concrete cookies and 
marbles. Relations may remain the same when the objects 
or fundaments exhibiting them change, just as the nation per¬ 
sists while its citizens constantly change. 

Arithmetic therefore requires the development of symbols 
for numerical properties, and speedily becomes limited to the 
manipulation of these symbols, returning to reality only to 
apply the answer or outcome. In general, a mathematical 
solution is a much abbreviated experiment or manipulation. 
But in place of actually carrying out the experiment with mar¬ 
bles, pies, or dollar bills, we manipulate symbols according to 
rules and conventions. Each symbol and each rule takes its 
origin in actual experience of number facts and relations. But 
the essence of thinking consists in the fact that this play of 
symbols is substituted for the overt manipulation of and ex¬ 
periment with objects. Arithmetic is thinking, in one of its 
purest forms. 

Consider a simple case. A dying shepherd wishes to divide 
his flock among his three sons. He need not actually pick uf 
the sheep and deposit them in the respective pens. He can 
take large sticks or pebbles for big sheep, smaller ones for 
lambs, and by sorting these objects arrive at an equitable 
division of his flock. But then he is thinking; he is manipu¬ 
lating symbols for their symbolic value. The mere fact that 
the symbol is an actual object, a stick, or pebble is unim¬ 
portant; every symbol is also an actual object, in its own right, 
as well as a symbol. 

Our number names, our figures, our arithmetical signs, such 
as -f-, X, and words such as sum, multiply, difference, are just 
such symbols. Arithmetic is the study of the nature, meaning 
and management of these symbols. The fundamental opera¬ 
tions—adding, subtracting, multiplying, dividing, are arbitrary 
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symbolic ways of carrying out such operations as counting, 
grouping, breaking up into parts, balancing, and otherwise 
arranging objects in quantitative relationships. 

Initially, physical “counters,” such as pebbles, notches, the 
fingers, were used for these processes, and the counting was 
still actual. The fingers being but 10 in number, gave the 
decimal base to our notation and reckoning. Each digit stood 
for a counted unit; when 10 had been reached, a mark or 
notch might serve to indicate one “hand-full,” and counting 
could begin again. The hand-fulls were higher units, the tens 
groups. 

Now we substitute for the “counters” the written figures, 
but we still put the digits in one row, and we put a mark in 
front of a digit to indicate an extra group of 10. The inven¬ 
tion of the zero is said to have marked a significant step in 
arithmetic, and the loss of it from human thought for a period 
held up the progress of arithmetic until it was again invented. 

Aims of science teaching, illustrated by arithmetic. 1. 
Useful information. This is the provision of important expe¬ 
rience, directly or vicariously, which the pupil might not other¬ 
wise discover, but the knowledge of which would be useful. 
Actual presentation of arithmetical relations, such as the fact 
that multiplying can be used to check division, the relation of 
a diameter to a circumference, the derivation of areas from 
linear dimensions may serve as examples. Still humbler cases 
would be the teaching of number names, teaching to count, to 
divide, to combine fractions, information concerning weights 
and measures. 

2. Specific habits. The operations, conventional in char¬ 
acter, yet supported by certain logical facts, must be specifi¬ 
cally learned, whether or not their origin and justification be 
understood. Keeping figures to be added in a straight line; 
distinguishing between numerators and denominators; record¬ 
ing the units and “carrying” the tens; doing one thing when + 
is there, another when X or — is there as the cue; and all the 
special responses that constitute the tables and combinations 
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of number values would be examples. These habits are so 
specific that a slight difference in arrangement from that 
learned as a child may be enough to upset the computations 
of adults. Placing the quotient in long division above the 
dividend instead of to the right of it, is a common instance of 
such confusion. 

The specificity and great number of these habits is often not 
appreciated, even by the teacher. Thus ordinary addition of a 
column of two-place figures involves at least eight major 
processes, ’’each of which is psychologically distinct and re¬ 
quires distinct educational treatment.” 2 These are: 

1. Learning to keep one’s place in the column 

2. Learning to keep in mind progressively the result of each ad¬ 
dition 

3. Learning to add a seen to a thought-of number 

4. Learning to neglect an empty space in the column 

5. Learning to neglect zeros 

6. Applying the simple addition combinations (as 8 4- 5) to the 
higher decades (as 28 4- 5) 

7. Learning to write the figure signifying units rather than the 
total, as in addition of one-place columns 

8. Learning to carry the tens figure to the next column 


Each of these steps is in turn dependent on the previous 
establishment of many specific habits dealing with the various 
addition combinations, and this complexity is present in spite 
of the fact that addition is one of the simpler operations. 

Much of the applied psychology of arithmetic is occupied 
with the attempt to determine the most effective sequence for 
acquiring all these specific habits, the degree of skill to be 
accorded each, the most economical distribution of this drill 
in keeping with all the other demands of the subject, and the 
best way to provide for the facile recognition of when each 
habit is called for.® 


2E. L. Thorndike, The Psychology of Arithmetic (Macmillan Co., 

1922), p. 52. n n , 

8 Bee Thorndike, op. cit. for such details. Also D. Starch, Educa¬ 
tional Psychology (Macmillan Co., 1919), Cb. xx. 
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3. Valuable ideals. The writer once had pedagogical 
troubles with a pupil who asserted that 50 per cent of 100 “is 
about 40.” When remonstrated with, he replied that that was 
“near enough.” Although twelve years old, he had never 
studied arithmetic, and he lacked the “valuable ideal” of ac¬ 
curacy. The intellectual feelings, underlying our perception of 
correctness, precision, adequacy, are only mild emotions. 
Since emotions are easily transferable, and since arithmetic 
offers such a definite check upon habits of disorder, irregular¬ 
ity, lack of system, hasty conclusion, it is believed that this 
study may contribute numerous collateral gains by way of 
such ideals. 

4. Facility in the use oj facts and thought processes. A 

very large part of the teaching of elementary arithmetic is 
drill. Once cue reduction has reached a point where the 
sensory presence of objects and their numerical arrangement 
and relations are not needed, the next problem is mainly that 
of further cue reduction. Only by repetition and use can the 
innumerable responses, such as 81 to 9 X 9, and 9 to 81 9 

be established. In the beginning, actual counting may be 
needed. This is in time dispensed with, and the play of 
symbols must be so rehearsed that error is rare. 

The process is the same as that observed in typing and read¬ 
ing. Counting on fingers, going back to 9X1 in order to 
reach 9X9, and similar “crutches” are relied on. But effec¬ 
tive teaching does not tolerate these overt aids longer than 
necessary. In difficulty we all revert to these once needed 
stimuli and antecedents, just as when balked in typing, we 
fall back on motor-tactual imagery, or feeling for the keys 
with the fingers. 

5. Taste and appreciation. A sense of the validity of 
arithmetic, a confidence in reasoning and in the value of or¬ 
derly mastery, an appreciation of the logic of number, of the 
inexorable nature of mathematical truth, develop in propor¬ 
tion to the insight and intelligence of the pupil. Even if this 
appreciation extends no further than the realm of number, 
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since number is so general an aspect of life, this gain is 
important. 

6. Scientific insights and attitudes. Whether the insights 
and problem-solving cautions exercised in arithmetic extend 
so widely as to give “safeguards to the intelligent interpreta¬ 
tion of contemporary life” may be doubted. The same doubt 
may arise in connection with any of the sciences. It has even 
been argued that over-occupation with science may have just 
the reverse of this effect and may bias rather than broaden 
one’s outlook. This, at least, ought not to be the effect of 
science study. 

Arithmetic as reasoning. At any rate there is in arithmetic 
ample opportunity for the exhibition and use of problem¬ 
solving techniques, as distinguished from simple drills toward 
automatic accuracy in the fundamental operations, and this 
is the third chief task of teaching. This opportunity appears 
in arithmetic as reasoning rather than as computation. It is 
one thing to add with speed and precision, when the instruc¬ 
tion or cue to “add” is given. It is another, though a very 
similar, thing to confront an oral, or written, or thought-of 
problem with no instructions save “What is the answer?”, to 
select from the data given the significant items, dismiss the 
irrelevant, and perform with the relevant items such opera¬ 
tions as the total problem requires. 

The difference is that which we have repeatedly encoun¬ 
tered—between learning and sagacity, cue reduction and scope 
or organization. Consider the pupil faced with the following 
problem: 

I went to the store on the corner at 9 a.m. and bought 6 yards 
of muslin at 40 cents a yard, leaving the store at 10 a.m. How 
long was I in the store? 

Such a problem is strongly disapproved of by reformers in 
the field of arithmetic, on the ground that it tricks the unwary 
pupil and encourages wrong rather than right organization of 
habits. The argument is based chiefly on the conception of 
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learning as drill; it may be sound, although no evidence is 
available to show that problems that catch the unwary and 
problems “remote from life” do not teach arithmetic quite as 
well as the sociologically approved ones, based on butchers’ 
bills and the measurement of milk. For our own purpose the 
problem here given serves as a more lifelike situation than 
those in which all but the relevant items are deleted. The 
problem is much like that faced by a man about to make up 
his income tax. 

Scope, or sagacity. The first question that arises is, “What 
items are to be dealt with?” Adults have been known to add 
the date in 'with their bank balances. Was this perhaps be¬ 
cause the arithmetic books, with their sociological motives, had 
excluded from the descriptions of problems all figures not to 
be dealt with in the computation? 

The question, “What items are to be dealt with?” is the 
problem of scope—the problem of allowing all the features of 
the situation to influence the response in terms of their rele¬ 
vance and relations. The pupil who is “touched off” by “6 
yards at 40 cents” and adds or multiplies, resembles the neu¬ 
rotic soldier; the veteran who dropped his bundle when the 
joker called “Halt!”; the man -who left the elevator at the 
wrong floor; the child who spelled “conductor” condukteb. 

His computations might be ever so accurate, but his reason¬ 
ing would be wrong. If he had comprehended the whole prob¬ 
lem or situation he would have ignored the 6 and the 40. If 
lie had allowed the final question its due weight as a persisting 
irritant, the words “How long in the store?” would have facili¬ 
tated operations w r ith time items, rather than with cost units; 
he would have subtracted the hours instead of going astray. 

Joint action of cues and controls. We have here the essen¬ 
tials of reasoning activity. Manipulation of symbols under 
the influence of a symbolic context, that is reasoning. As is 
true of all human action, it is aroused by a trouble, a lack, a 
distress, however minor. Depending on the past contexts of 
this distress, a field or group of operations is favored; cues 
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from the present situation bring into play acts from this set. 
If available cues operate jointly and their respective responses 
have been adequately trained, the net outcome will be the best 
adjustment possible on the basis of the actor’s experience and 
training. 

The two factors, aside from the motive, are the previous 
learning and the present scope. Whether scope or sagacity 
can be changed by practice, encouraged or discouraged as a 
habit, is still uncertain. Science teaching in general proceeds 
on the faith that this can be done and that the change will 
not be wholly limited to the field in which the learning oc¬ 
curred. This is, of course, the doctrine of formal discipline, 
once most vigorously challenged by the claims of science 
teaching, and now in turn invoked by it. 

Because of the neat way in which both symbolism and 
scope are involved in arithmetic, this activity serves, along 
with reading, as excellent material for the construction of 
“intelligence” tests. In fact, in the written reasoning prob¬ 
lems, much of the success is determined by comprehension in 
reading and by the same influences of meaning and context 
that operate in exclusively verbal material. It is likely that 
arithmetic problems serve better than any other school mate¬ 
rials for the detection of faulty habits in reading. 

The function of arithmetic. From what we know of the 
native determinants of intelligence, the nature of learning, and 
the limits of transfer, it seems best to find in arithmetic itself 
the justification for its inclusion in the elementary curriculum. 
A drilled accuracy and reasonable speed in working with 
integers and fractions in the fundamental operations, an ac¬ 
quaintance with the more important number relations and the 
more useful tables of weights and measures, a beginning com¬ 
prehension of common practices involving arithmetic, such as 
interest, per cent, finding areas and volumes; and such scope 
as can be achieved in the organization of the details of a 
practical problem—these alone, as an important part of the 
■equipment of the average man, would justify arithmetic. 
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On the higher levels of mathematics the change is chiefly 
one of increasing abstraction and symbolism. In algebra even 
the numerical unit values, as represented by such numbers as 
45, 76, $3.50, drop out. In their place the more subtle letter 
symbols—a, b, c, x, y, etc., represent any number value, deter¬ 
mined only by its membership in the general system of num¬ 
ber relations. The equation, instead of representing a specific 
experiment, performed in fancy, that is, symbolically, applies 
to the common elements in a large number of such experiments. 
The item symbolized thus becomes more and more abstract 
and subtle. The higher mathematical operations do not really 
get farther away from reality. Even in their most abstruse 
forms they symbolize concrete manipulations of sensory expe¬ 
rience. But their generality becomes so great that the actual 
experiments may not even be capable of execution on the 
plane of sensory experience in any ordinary period of time. 

The nature of concepts. Science teaching is much occupied 
with the development of concepts. It is useful for the educa¬ 
tor to have a clear concept of the nature of a concept. A con¬ 
cept, such as that of mass, energy, species, least common de¬ 
nominator, variability, heredity is not a mysterious somewhat 
that hangs between the symbol and its reality, between the 
sign and the signified. The concept is the symbol, as it stands 
for or represents the single abstract, feature of experience to 
which it belongs, that is, for which it is conventionally adopted 
as the sign. 

No “mental concepts” hang between the symbol and the 
thing or situation signified. The concept “pain” is the word 
PAIN, in so far as it functions for the common elements of 
varied particular hurts; or it is whatever other symbol (such 
as an image, a gesture, an eye movement) at any given time 
plays this surrogate role. 

A thought or concept is not something in addition to or 
over and above the symbol. The important thing about a 
thought is not what it is made of, but the response made to it, 
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the acts aqd consequents to which it leads in terms of the past 
situations which give it its significance. 

Concepts in arithmetic. The practical problem that arises 
is whether concepts should be fully developed, defined or un¬ 
derstood before they are used. In arithmetic, for example, 
numerous concepts arise. The sign -j- is such a concept. The 
phrase, “invert the divisor,” the instruction, “carry the tens,” 
are similar concepts (or rules). The actual understanding of 
such concepts or principles, the reasons for their use, demon¬ 
stration in concrete experience of what actual operations the 
conventional habits imply, may be sought first. But should 
this be done, and can it be done? 

Or should the practice simply be taught as an arbitrary 
rule? The pupil might then be expected in time to develop 
confidence in the practice by finding it to “work.” Later on 
he might be led to understand why the practice or principle 
does work and just what it means. If we look elsewhere for 
analogous situations we find that this is the method often 
followed. We teach children that a given spelling is the 
correct one. There are, of course, historical and etymological 
reasons for this, but we do not require the pupil to appreciate 
the etymology before undertaking the spelling. In fact, only 
by first learning to spell is he able to undertake the study of 
etymology. The two in a way must grow up together. 

As a matter of fact many adults have had the experience of 
suddenly seeing for the first time the reason for arithmetical 
or statistical habits and formulae they had employed success¬ 
fully for years without knowing why they worked. The feel¬ 
ing is natural then that if this understanding had been avail¬ 
able at the time the practice was learned as an arbitrary habit, 
learning would have been promoted and interest in arithmetic 
and statistics quickened. 

The evolution of concepts. The best solution of the ques¬ 
tion is probably a compromise. In a sense, principles are best 
understood through their use. Use and understanding develop 
together. A concept, symbol, or cue becomes such only in so 
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far as it does actually lead to a later act or event. But only, 
it is true, as this leading is determined by past contexts. The 
philosophic or logical justification of a principle is often be¬ 
yond the level of appreciation of the elementary pupil who 
may need to use it. It is often the result of a long historical 
development, and may represent relations arrived at only 
slowly even by historical thinkers. In such a case the actual 
working value of the rule or principle or technique is perhaps 
the best grounds for its first teaching. 

On higher levels of science teaching, much the same thing 
is to be said. The concepts of a species, of evolution, of hered¬ 
ity, achieve their fullest significance only through the perils of 
their use. Concepts are not mental patterns that can at first 
be formed, then put into practice. The meaningfulness of the 
concept depends upon and varies with its actual use, just as 
the usefulness varies with the fullness of comprehension, the 
rightness of the background for which it stands. Thanks to 
language, written and spoken, vicarious experience in the form 
of definitions, synonyms, verbal analogies, diagrams and other 
“explanations” can be used to good advantage. Pies do not 
have to be actually baked in order to be divided. A circle 
drawn on the blackboard serves as an adequate “thought of” 
a pie. The “didactic” apparatus of science is therefore only a 
method of providing vicarious experience, an intermediate 
symbolism between the basic experience and the subtler sym¬ 
bolism to be acquired. 

Generalization in teaching. Science is largely occupied with 
abstractions, with features common to many diverse experi¬ 
ences but not existing in isolation. Color, for example, never 
exists alone. There are always with it other features such as 
shape, brightness, distance, duration, direction. Neither do 
direction, duration or shape, or any other features occur in 
isolation, but always buried among many other discriminable 
aspects of concrete things. 

This makes it difficult to teach about duration or bright¬ 
ness or any other single feature, such as those which science 
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abstracts from experience. Such abstractions or generaliza¬ 
tions must be promoted by conscious instruction. The tech¬ 
niques are several, and they are applicable to all teaching. 

1. Emphasis by attention. By pointing or verbal direction 
of attention one after another feature of a concrete experience 
may be indicated and named. Thus “five-ness” may be dis¬ 
tinguished from color, posture, size, of boys shown in a picture. 
“Intensity,” as a tonal concept, may be identified by singling 
out in turn the duration, the pitch, the timbre, and the loud¬ 
ness of a sound. “Tenor” may be identified by pointing out 
the high, low and middle voices of a chorus. 

2. Varying concomitants. “Intensity” may be taught also 
by presenting sounds alike in this respect but different in all 
or many other regards. “Vertical” may be taught by show¬ 
ing, in turn, an erect man, a towering steeple, a ruler, pencil 
or broom, all differing except in position with respect to grav¬ 
ity. “Five” may be discovered by responding by “Five” to 
five boys, five apples, five books. 

In this way, the response becomes attached most closely to 
the common element, appearing more frequently than any 
other feature in the diverse stimulus patterns. Unless ade¬ 
quate variation of context is employed, this may not be the 
case, and some irrelevant feature or features of the first few 
examples may become the cue to action. The babe responds 
by “dog” to any furry animal; the pupil says “vertical” only 
when a ruler is held up. 

It is, therefore, important to stress also the varying con¬ 
comitants, and to react specifically to them, as well as to the 
common element. Not “five” always, but “five boys,” “five 
books,” “five apples” should be the first responses. The di¬ 
versities as well as the community are thus named. Perhaps 
this technique is the best that can be recommended to assure 
the utilization of scope and to promote it within the limits made 
possible by the native characteristics of the pupil. 

3. Contrast. Another technique is the reverse of the fore¬ 
going. Presenting situations alike in every respect except the 
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element of interest at the moment serves to emphasize this 
element and its opposite or absence. In this way one-fourth 
and four may be distinguished. “Intensity” may be featured 
by presenting tones alike in other respects, but varying in 
loudness. 

All these are simple and fundamental techniques to be used 
in assisting the learner to “attach” the conventional symbols 
to particular abstract features of his experience, and to become 
specifically aware of these features although he cannot en¬ 
counter them in isolation. As this process goes on, the con¬ 
cept is developing. This, in fact, is all that is meant by the 
evolution of concepts; this is generalization. It is the adoption 
of a standard symbol or other response for an element en¬ 
countered in gross experience and identified by the application 
of the conventional name, sign or other symbol. 

Methods in science teaching. A few psychological experi¬ 
ments have been directed toward the study of the relative 
merits of various teaching techniques in science. The results 
vary with the age level, the method of testing outcomes, and 
with the subject matter. No safe generalizations can there¬ 
fore be made. The traditional methods are three, so far as 
science teaching relates to levels above the nature study and 
geography work of the elementary grades. These are the reci¬ 
tation, the lecture-demonstration, and the laboratory methods. 
Bearing in mind the complex array of objectives of science 
teaching, there would seem to be ample place for all these 
techniques. 

Information giving is usually best effected by reading or 
listening to exposition, especially if this be supplemented by 
bona fide demonstrations, or faithful film portrayal, as a vital 
background. Checking up of useful habits, facility in the use 
of concepts and other symbols may often be best accomplished 
by recitation, conference or discussion. The actual use and 
understanding of principles, and also the reenforcement of 
reading and exposition by vital contexts are clearly capable of 
being promoted by individual laboratory exploit. 
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The chief difficulty in all science teaching is escaping the 
perfunctory. Recitation easily becomes a verbal play; lec¬ 
tures easily lead to hasty and undigested note-taking; labora¬ 
tory exercises easily become set and formal, undertaken as 
assignments rather than as live problems. 

Motivation in science teaching. Much of the difficulty goes 
back to that of providing effective motivation. How can 
arithmetic skill be made to minister to the pupil’s distresses 
and relieve his irritants? The very necessity of much drill 
for actual mastery introduces trouble to project schemes and 
purposive-problem methods. Teachers must probably con¬ 
tinue to resort to fortuitous and artificial motivation. For¬ 
tuitous motives are to be found in the pupil’s curiosity; in his 
distress at failure; in the ignominy of being outdone by others; 
in the dread of not being promoted; in the embarrassment of 
not being able to handle larger tasks. Artificial motivation 
may be devised by introducing projects where possible, organ¬ 
izing individual and class contests, arranging number games. 
The actually intriguing aspects of mathematics cannot attract 
the average pupil. But even the simple satisfactions of seeing 
things work, of proving one’s self to have worked correctly, of 
competing with one’s previous record, and the like may be said 
to be genuine motives of the pupil, even if not in any special 
way logically relevant to arithmetic. 

In other science fields, the close relation of science to daily 
life, in familiar instruments such as the radio, the motor, and 
in practical affairs such as the weather, refrigeration, com¬ 
munication, navigation offers abundant contacts for the 
arousal of zeal and curiosity. In modern schools the educa¬ 
tional development of the motion picture has given the science 
teacher a wealth of material for enriching experience and 
arousing that very effective irritant which we call curiosity. 

Thought controls and science teaching. Aside from the 
special methods peculiar to each science, certain logical con¬ 
trols to judgment and belief should be emphasized. The essen¬ 
tial psychological thing about science is not so much its con- 
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tent as its method. There is no better place to become ac¬ 
quainted with common logical fallacies, the risks of hasty in¬ 
ference, and the confusion of hope with demonstration, than 
in the courses in science. The common logical fallacies that 
mar the thinking of the average man seem inexcusable in 
those w r ho have studied history, economics, and the experi¬ 
mental sciences. Yet superstition, slipshod conclusions and 
wishful thinking survive, even in those who can recite the lists 
of chemical elements, the bones of the body, and as well in the 
thinking of many occupied in teaching. 

It would be out of place here to enumerate the array of 
common fallacies, which the study of science should practice 
the pupil in avoiding. Affirming the consequent, spurious cor¬ 
relation, post hoc ergo propter hoc, question begging, the ar¬ 
gument ad hominem, and the undistributed middle will sug¬ 
gest some of them. Since, however, arguments offered by lead¬ 
ing educators on educational themes abound in just such falla¬ 
cies, it may be unfair to expect that the teaching of science 
can teach people to think. 

A study of the beliefs of the college students 4 showed a cor¬ 
relation of + -80 between degree of conviction in an array of 
selected propositions and their rated degree of desirability. 
Desire rather than evidence appeared to be the determining 
factor in belief. If science teaching could do nothing more 
than give the pupil certain specific information (its content) 
and acquaint him with the laws of evidence and proof, with 
some practice in evaluating evidence, it could justify its place 
in the curriculum even if its other professed objectives failed. 
That it does not do this effectively even with abler students 
may be due either to faulty methods of science teaching or to 
the willful perversity of human urges. 

Educational measurement in science. Except for such ele¬ 
mentary fields as arithmetic, history, geography, there is little 
agreement on the items of information suitable for any given 

* F. H. Lund, “The Psychology of Belief,” Journal of Abnormal and 
Social Psychology, April, 1925. 
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period of science instruction. Even on the college level, meas¬ 
urement of educational outcomes in the subdivided fields of 
science has not progressed far beyond the plane of factual ex¬ 
amination by the teacher in the things he hoped had been 
learned. Scales for use in measuring achievement in science 
are almost exclusively lists of information items. 

Since giving information is but one of the professed objec¬ 
tives of science teaching, development in this field is behind 
that reached in the measurement of sensorimotor skills and 
the symbolic arts. 

A representative general science test 8 on the elementary 
school level consists of two parts. Part I gives 50 propositions 
in the form of uncompleted statements concerning “elementary 
science facts, principles, concepts, terms, definitions and appli¬ 
cations,” sampling “a wide range of relatively simple knowl¬ 
edge in the fields of physics, chemistry, astronomy, agricul¬ 
ture, botany, zoology and physiology.” The correct one of 
seven alternate terms is to be underlined as the proper one to 
complete the proposition. 

Part II “measures the ability of the pupil to identify ap¬ 
paratus, organisms, structures, and principles and to apply 
principles of science to the solution of simple problems.” 
Twenty diagrams and drawings are given, each accompanied 
by a completion exercise based upon it. 

The materials of the test are chosen from an analysis of the 
content of existing books on general science, and the test is 
designed especially for the 8th and 9th grades. Two forms, of 
equal difficulty, have been constructed. Reliability coefficients 
have been determined, and norms are given showing the score 
reached by various percentages of pupils in schools from 
twenty-three different states. The test can be administered in 
one 50-minute class period. 

Permanence of learning in science. Few quantitative 
studies have been made of the retention of learning in the 

8 G. M. Ruch and H. F. Popenoe, Ruch-Popenoe General Science 
Test (World Book Co., 1923). 
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case of science instruction. In Chapter VII a forgetting curve 
was given showing the retention of information presented in 
lectures in psychology. After two months the students had 
forgotten three-fourths of what they knew at the end of a 
given lecture concerning the items there presented. In many 
cases such information is acquired by students only for tem¬ 
porary retention, until needed in examinations. Experiments 
have shown that the intention to remember for longer periods 
results in a different attitude and technique which to some ex¬ 
tent ensures more permanent retention. 

A curve of forgetting for the material or subject matter of 
elementary botany has been presented by Johnson. 6 An ob¬ 
jective, subject matter examination was prepared, based on 
experience with previous classes. Students were given this 
examination when beginning a course in elementary botany. 
The average score was but 5.5 points, out of a possible 298, 
showing practically no initial knowledge. After three terms 
of botany this examination was again given, and the average 
score was 205 points. 

The class was then divided into three groups of students, 
the groups being of equal average intelligence score. The 
examination was then repeated, at different times in the case 
of each group. One group was reexamined three months after 
completing the course; another group fifteen months after the 
course, and the third group twenty-seven months after. The 
scores were as follows, in points on the scale. 


Points 

Average of all, at end of course . 205 

Average of group tested 3 months later ... 110 

Average, 15 months after end of course ... 53 
Average, 27 months after end of course ... 49 

After the first three months, approximately half the items 
were forgotten; a year later than this (fifteen months after the 


«P. O. Johnson, “The Permanence of Learning in Elementary 
Botany,” Journal oj Educational Psychology, January, 1930. 
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end of the course) three-fourths of the items were lost. The 
remaining points, only about one-fourth of the amount achieved 
in three terms of study, represented fairly permanent knowl¬ 
edge, for after the lapse of another year the score was not 
materially different. 

Difficult questions arise concerning the possible equality of 
the points on such a scale. There is also the question of the 
relation between subject matter information and other possible 
results, in outlook and attitude, that may result from the study 
of a given topic. 

In a similar study 7 the retention of information in zoology 
was measured. Scales were constructed to “express attain¬ 
ment in terms of a uniform and consistent unit of measure¬ 
ment.” Measurements were made at the beginning, at the 
end, and one year after, the course in zoology, in the case of 
college students. 

After the lapse of a year students were found to retain 
about three-fourths of the gains in information made by them 
during the course in zoology. The absolute amounts of reten¬ 
tion and also the percentages of retention seemed but slightly 
related to percentile ratings on college aptitude tests. Percent¬ 
ages of retention had little relation to amounts of gain made 
by individuals, but in terms of absolute amount, those who had 
gained the most tended to retain the most. 

More studies of this character are much needed in experi¬ 
mental education. As such measures become possible, better 
critiques of methods of teaching science can be afforded. We 
know at least that items of information once forgotten are 
not wholly lost. They are more easily relearned than wholly 
new items would be. Moreover subject matter tests do not 
disclose all the gains that are hoped for from the study of 
science, therefore the development of methods of measuring 
these other outcomes is also desirable. 

7 J. A. Cederstrom, “Retention of Information Gained in Courses in 
College Zoology,” Journal oj Genetic Psychology, Vol. 38, 1930, pp. 
516-520. 
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PROBLEMS 

1. List the usual array of school subjects, in elementary, secondary 
and college education, and see how successfully you can classify 
them under the heads Skill, Knowledge, Appreciation. What gen¬ 
eral suggestions result from this experiment? 

2. Does the list of aims or objectives of science teaching differ 
from a list that might be approved for any other field of instruction? 
Show by examples. 

3. Describe some case in detail to show that mathematics is 
the symbolic execution of overt manipulation or experiment in the 
field of sense perception. 

4. Observe yourself while mentally multiplying, with your eyes 
closed, 76 X 89. Describe the experience in detail, noting especially 
what materials you use, what crutches you fall back upon, and 
what procedures you adopt. 

5. Analyze some other science to show how in its teaching the 
'‘aims” or “objectives” are attempted or realized, as is done in the 
text in the case of arithmetic. 

6. Try to make out a list of all the separate and specific habits 
that must be used in a problem in long division, comparable to 
those given in the text in the case of addition of a column of two- 
place figures. 

7. Show how scope or sagacity is involved in some other science 
field, such as physiology, geography, history, chemistry, botany. 

8. Describe as well as you can from memory the way in which 
some specific concept evolved in your own experience and educa¬ 
tion. 

9. Show by concrete example how the three techniques for fa¬ 
cilitating abstraction and generalization would be applied in the case 
of some concept such as heredity, intelligence, pleasantness, accelera¬ 
tion. 

10. Find in a book on logic a list of the classical fallacies and 
become familiar with each through the study of examples. Can 
you explain the frequent yielding to these fallacies in terms of faulty 
cue reduction, inadequate scope, and strong motivation? 
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CHAPTER XVI 

THE ARTS OF EXPRESSION AND APPRECIATION 

The language arts. The traditional distinction between 
action, thought, and feeling is really an abstraction from the 
concrete facts of life. Actually our activities involve all three 
features. This is also true of the classical “school subjects.” 
Mastery of a sensorimotor skill, such as reading in its more 
mechanical aspects, introduces the student to knowledge and 
invites appreciations and feelings that are an important part 
of instruction. The sciences are not wholly informational; a 
sense of wonder, new emotional reactions to natural phenom¬ 
ena, and a quickening and direction of the intellectual and 
logical feelings—these are more than a mere by-product of 
the study of science. So also the arts of appreciation and ex¬ 
pression are likely to present opportunity for sensori-motor 
development, for the mastery of specialized techniques, and 
they become the important avenues of communication through 
which thoughts and ideas as well as feelings and sentiments 
are recorded. 

Language, in its widest sense, is one of the most extensive 
and complicated of human activities, and the study of lan¬ 
guage in this broad sense is one of the chief activities of the 
school career. It appears first in the understanding of gesture 
and of aural speech. Then in the acquisition of oral speech— 
the ability to talk in one’s “mother tongue.” These are both 
well developed before the period of school entrance, as a rule. 

The earliest school instruction deals with language. The 
acquisition of reading; mastery of penmanship; the develop¬ 
ment of a vocabulary; drill in spelling; compliance with the 
conventional rules and standards of punctuation, grammar, 
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syntax and polite usage require a great deal of explicit or in¬ 
direct attention. Arithmetic and higher mathematics may be 
said to represent only a special form of language. Foreign 
languages, when introduced, complicate the same picture. 

In active writing and composition the emphasis becomes 
still more intensive. Adequate description, narrative, record 
and communication are here featured, and these imply the 
presence of ideas and feelings to be communicated or recorded. 
The expressive arts thus come to be intimately related to the 
intellectual and emotional life and experiences of the pupil. 
In the reading program, in composition, and in the general 
field of literature the simpler and more formal features recede 
in favor of stress upon the promotion or encouragement of 
thoughtfulness as well as the development of esthetic appreci- 
tion. 

The fine arts, such as music, painting, sculpture, drawing, 
are themselves an elaborate form of language, perhaps more 
esoteric and calling for more specialized cultivation than the 
more widely used arts of words and numbers. In the art of 
creative writing, as represented by poetry, the novel and story, 
the essay and oration, what one has to say becomes fully as 
important as the way in which it is expressed. 

It is, therefore, obvious that no single chapter can under¬ 
take to survey the psychological features involved in the 
learning or teaching of so complicated an array of activities. 
An elaborate literature has developed in connection with each 
topic. We can do no more than select arbitrary illustrations 
in these fields of some of the more important psychological 
principles already considered. 

Cue reduction in handwriting. Writing, in its earliest 
stages, requires complex control stimuli. The words are 
graphic forms, substitutes for speech sounds. The pauses, 
emphases and inflections of spoken language are rather poorly 
replaced by the various devices of punctuation. All these 
responses are conventional—the shapes of letters, the spelling 
of words, the parallelism of graphic and spoken elements, and 
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the details of punctuation arbitrarily confront the pupil, how¬ 
ever long their history may have been. 

For the first production of writing, complex antecedents are 
required. A visual model or copy is needed; to duplicate this 
with pen or pencil requires long practice in muscular coordi¬ 
nation. The word as an oral or aural element must be spoken 
or thought. In the end, the thought alone, often not even in 
verbal form, must become a sufficient cue to complicated series 
of writing movements. Coordinations must be established in 
terms of “higher units” so that visual control may be dispensed 
with; muscular sensations from earlier parts of the word be¬ 
come sufficient guides to later movements. 

Many “false” movements, and accessory activities, as of 
eyes, feet, tongue and head are at first involved. Excess 
energy appears in the gripping of the writing instrument, and 
in heavy pressure on the writing surface. Details of group¬ 
ing, alignment and spacing must be reduced to subtle cues, 
speed must be acquired, and uniformity and legibility 
achieved. 

Such an activity becomes highly organized and easily sub¬ 
ject to modification by slight influences. Except for speech 
and thought there is no more complicated coordination that 
man develops. Haste, excitement, embarrassment, notably 
influence penmanship; the style is easily modified by imita¬ 
tion, however unintentional. So easily do subtle factors influ¬ 
ence the writing coordination, even when highly perfected, 
that it is little wonder that people have persistently sought 
in penmanship for signs of individual character and tempera¬ 
ment. No dependable formulations of such relationships in 
general, however, have been established. 

Among the many detailed studies of writing, some have 
dealt chiefly with its mechanics—the pressure of the writing 
point and its influence, relations between speed and quality, 
variations of pressure and speed in different parts of the script, 
the effect of different amounts and distributions of drill. Other 
studies have dealt with standards—the speed and legibility to 
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be required, the relative emphasis to be given to speed and 
quality, the ease and legibility of various styles, the derivation 
of tests and measuring scales, the formulation of rates of 
progress to be expected. Still other studies have investigated 
the favorableness of different postures, writing movements, 
character of writing surface, and the most desirable order of 
mastery of the elements. Writing defects, such as “mirror 
writing,” and the changes accompanying mental and nervous 
disturbance have also been studied. 

Many of the outcomes are still unsettled or controversial, 
or are found to vary with other factors, such as age level, 
skill level, and the system adopted. There is even in some 
quarters a reaction against the traditional emphasis on pen¬ 
manship, a tendency to substitute a printing or manuscript 
hand for the flowing or cursive type of penmanship, or even 
to substitute the typewriter for the usual implements. Per¬ 
haps the most definite step is the development of scales for 
measurement and analysis which afford definite knowledge of 
results and facilitate the correction of defects or weaknesses. 

The Thorndike handwriting scale consists of specimens 
arranged in order of merit and by known steps of advance 
from a “zero” specimen to a perfect hand. Several equivalent 
specimens, varying in general type but equal in “quality” are 
given for each level of excellence. The pupil’s score is secured 
by comparing his writing with the concrete specimens of the 
scale. Somewhat similar in conception are the scales of Ayres 
and of Starch. 

The Freeman scales provide separate sets of graded speci¬ 
mens for slant, alignment, line, formation and spacing of the 
elements, thus facilitating analysis of quality as well as a net 
score for general merit. 

As measured by such scales, penmanship in the schools in¬ 
creases rather uniformly both in quality and in speed through 
the grades. Under prevailing conventions girls excel boys in 
both features. In children, positive correlations are usually 
found between handwriting excellence and intelligence, the 
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relation being more noticeable with the relatively dull. With 
bright children and with adults the two traits have usually 
been found unrelated. 

No very close connection has been found between such vari¬ 
ables as posture, position, movement type and rhythm, and 
the quality of writing. Almost every method may be found 
in use by both good and poor writers. It may nevertheless be 
true that some methods are more expedient than others in 
learning. On the whole, the amount of writing drill in differ¬ 
ent schools has not been found closely related to the quality 
of the product, nor have the studies revealed any optimum 
period or distribution of practice. With respect to the se¬ 
quence of items learned, various systems of teaching penman¬ 
ship still differ. Many details on these points can be found 
in the various manuals and monographs that are published on 
the subject. 

Quality and speed in the case of a given pupil are inversely 
related. Gates has proposed a formula for a combined score 
in which the measure of quality is multiplied by the cube root 
of the measure of speed. Thus measured, the average writing 
ability of a class remains constant when writing at different 
rates. Various studies of practical requirements conclude that 
a quality represented by a score of about 12 on the Thorndike 
scale or 60 on the Ayres scale, at the rate of about 80 letters 
a minute, meets practical demands and is usually achieved on 
the average in the sixth to the eighth grade. 

Since learning to write is chiefly a matter of cue reduction 
and control, actual writing or drill would appear to be the 
chief method of advance. But in this process it is important 
to include the related features of learning; motivation for im¬ 
provement must be secured; adequate models must be pro¬ 
vided; knowledge of results and identification of errors must 
be facilitated; suitable controls must be developed so as to 
free the process from attentive guidance; higher units of per¬ 
formance than single lines or letters must be established; indi¬ 
vidual differences must be provided for. However overt and 
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sensorimotor the process of writing, its teaching invites in¬ 
telligence and scientific procedure. 

The psychology of drawing. Drawing serves as a useful 
example of a “school subject” that is closely dependent on 
the course of individual development and the level of maturity 
—two topics which we have seen to be of fundamental educa¬ 
tional importance. There are of course various kinds of 
drawing which differ in certain important respects. Copying, 
representative drawing, analytical or diagrammatic drawing, 
impressionistic and symbolic drawing, and caricature may be 
suggested as some of these. Perhaps they do not equally 
belong to the expressive arts. 

The conception of drawing must not of course be restricted 
to what takes place in the “drawing class.” Throughout the 
school curriculum drawing in one or another form plays its 
role. Handwriting might even be considered a form of draw¬ 
ing. In geography and history, map making falls under the 
same category. In the natural sciences, especially the bio¬ 
logical sciences, representative and diagrammatic drawings are 
much utilized. To a certain extent, school achievement de¬ 
pends on ability to draw, and since there is but little correla¬ 
tion between some kinds of drawing and intelligence or 
linguistic capacity, this is an important consideration in 
teaching. 

Studies of the spontaneous drawings of children show a 
fairly definite course of development which has been studied 
in great detail. The following periods are commonly indicated: 

1. Scribbling Stage. Up to about four years of age the random 
pencilings become first more purposive, then imitative, then more 
definitely localized as parts of a pattern. The predominating inter¬ 
est appears to be muscular rather than visual. The activities 
change as the finer muscles develop. 

2. Stage of Lines. At about the fourth year, perhaps under the 
influence of instruction or observation of others, the rhythmic scrib¬ 
bling gives way to the production of lines which appear to represent 
parts of objects, or their total aspect. But the organization may be 
bizarre. 
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3. Descriptive Symbolism. At five or six the favorite drawing 
is of the human figure. Models are seldom regarded, but the “idea” 
appears to be portrayed from memory rather than as a representa¬ 
tion of any object in the field of view. Proportions are often ignored, 
details omitted, and the drawing may be said to be a symbol rather 
than a delineation. 

4. Descriptive Realism. In another year or two the child is 
found depicting objects by placing in his drawings such features as 
he knows the objects to possess, rather than what actually appears 
to view from any one point. Curious syntheses may result; both 
eyes may be supplied in a profile, the legs are seen through the 
garments; perspective is neglected; decorative details begin to ap¬ 
pear. 

5. Representative Realism. From nine to ten years drawings 
become more truly representative, and an effort is made to portray 
the actual appearance of objects. More critical concern is felt for 
arrangement and perspective, and indications of action and move¬ 
ment are attempted. Technique improves rapidly, and there may 
appear elements of dramatic character in scenes and situations. 

6. Period of Repression. Through the period of puberty the pupil 
often becomes critical of his attempts, as he begins to compare them 
with superior models. Even those skilled in the art may become 
discouraged or lose interest. Those lacking in the ability tend to 
drop it from their activity and turn to other interests. 

7. Period of Revival. During adolescence those particularly en¬ 
dowed show a reawakening of interest and drawings may now come 
to approximate high standards of achievement; they are often made 
to tell a theme, and interest in draughtsmanship and the element® 
of design may appear. 

Development in drawing reflects the total development of 
the individual, rather than the unfolding of a special graphic 
impulse. Thus, the drawings of the feeble-minded afford a 
neat picture of the mental make-up of their makers. In firm¬ 
ness of line, and in features dependent on experience of the 
world these drawings may be considerably advanced. In other 
respects the drawings may be inferior to those of normal chil¬ 
dren of the same age. The net outcome gives a strange product 
that strikingly suggests the profile or mental pattern of such 
individuals, who are far from equally backward in all aspects 
of their development. 
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Studies of representative drawing have shown it to be by no 
means closely correlated with intelligence. Good drawings 
may be produced by pupils whose work in other fields is 
definitely inferior, and excellence in the drawing class is no 
guarantee of “mental ability” or “brightness.” Nor is lack of 
ability to draw a sign of dullness. In the case of diagrammatic 
and symbolic drawings the correlation appears to be much 
more close with intelligence. 

While facts of this kind throw little light on the teaching 
techniques for drawing, they represent relationships which the 
teacher of drawing, as well as of other subjects, can usefully 
bear in mind. Indeed, the failure of representative drawing 
to correlate with general intelligence might even lead to the 
modification of teaching techniques and standards of perform¬ 
ance in other fields, such as the natural sciences. 

Motivation in the expressive arts. Another fundamental 
principle of learning, along with cue reduction, we have found 
to be motivation. Because of the arbitrariness of many of the 
elements of the language arts, it is often difficult to secure 
intrinsic motivation for their perfection. When ungrammatical 
speech secures results with playmates, and when precise diction 
may even invite scorn from them, motivation for mastery of 
such matters as inflection, diction, and grammar must be 
secured somewhat indirectly. When a poorly written letter 
conveys one’s meaning reasonably well, and no immediate irri¬ 
tant is removed by correct punctuation, very remote or some¬ 
what artificial ends must be advanced to make drill productive. 

The ordinary schoolroom techniques of grading, promotion 
and class distinction have their place until the individual’s 
own ambition finds some connection between these matters 
and the life career or the social status. Only quite intelligent 
pupils find linguistic matters intrinsically interesting, and 
these are the ones who are least in need of drill. The correla¬ 
tion between work in vocabulary, composition, and grammar 
with intelligence as measured by tests is very high. This does 
not mean merely that such items are likely to be much used 
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as the material of intelligence tests. The essence of language 
is its symbolism, and this, as we have seen, is also one of the 
essential features involved in the definition of intelligence. 

Language “games” are often resorted to in the lower grades, 
just as “spelling bees” were once used to stimulate interest in 
that aspect of the language arts. Competition for honors in 
writing, writing for class reading, for the school paper, and 
similar procedures which closely relate the technique of ex¬ 
pression to the individual’s conception of self have their merits. 
So also does emulation of a model, encouragement in the read¬ 
ing of masters of style and eloquence. The technique here as 
elsewhere is that of finding or providing some irritant or 
dissatisfaction which only the mastery of linguistic skill will 
alleviate. Since the linguistic rules are to so considerable 
extent arbitrary or conventional, little can be expected by 
way of teaching general principles from which the specific 
habits may be derived. We learn to speak by speaking, to 
spell by spelling, to write by writing, and perhaps to think 
only by thinking. 

Because interest and ability therein vary so widely, nowhere 
is there greater call for teaching adapted to individual differ¬ 
ences, for individual guidance and directed study, than in the 
field of the expressive arts. In such special fields as drawing 
and music there is even good argument for wholly excusing 
from the activities those not natively interested or able in these 
fields, beyond that elementary level which may be required to 
make sure of individual differences and to afford whatever 
capacity for understanding and appreciation may be expected 
from the average pupil. 

Because of the limitations of deductive learning in the ex¬ 
pressive arts, a favorable method of instruction has taken the 
form of “error prevention or correction.” To show a pupil to 
be “in error” is apparently a useful irritant and motive to 
improvement. Moreover, the analysis of individual errors 
makes it possible to make teaching more specific and to dis¬ 
tribute attention in a maximally effective way. Many studies 
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have therefore been made of the frequencies of various types 
of error, or specific mistakes, on different educational levels. 
On the elementary levels familiarity with these tabulations 
facilitates the planning of a program in language, speech and 
writing. 

Motivation is also better provided now that standard scales 
for the measurement of various linguistic achievements have 
been devised. These afford the pupil an objective rating of 
his status, as compared with others, and as compared with the 
general norms, and this may afford a suitable incentive toward 
self-improvement, as well as knowledge of results and a 
definite program of achievement. 

The influence of experience on composition. We have illus¬ 
trated cue reduction in the case of handwriting; the topic of 
motivation in connection with all language study; the im¬ 
portance of scope in this field has been in earlier chapters 
frequently illustrated in connection w r ith reading, spelling, and 
arithmetic. Another important topic for learning we have 
found to be background or vital experience. Without an 
initial experience, drill is futile, and progress cannot be ex¬ 
pected except on a purely perfunctory or rote plane. 

The importance of vital experience in education is neatly 
illustrated in connection with the subject of composition, in 
a study by Hudelson. Children from grades VII to XII were 
asked to write compositions on assigned topics, these having 
been specially selected in various ways for purposes of com¬ 
parison. The compositions were rated for merit by eight 
judges, and a study was then made of the relation between 
character of topic and excellence of the compositions. 

The nature of the topic was found to exert an important 
influence on the quality of the composition. The general re¬ 
sult was that topics on which the pupils already had a back¬ 
ground of personal experience produced more excellent compo¬ 
sitions. “Did It Happen Right in Church” produced composi¬ 
tions much inferior to “A Story Based upon a Picture.” The 
compositions on “An Argumentation on School” were much 
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inferior to those on “A Description of Camping.” Similarly 
“An Interesting Story which You Have Heard” resulted in 
compositions inferior to those on “The Most Exciting Ride I 
Ever Had” or on “How I Learned a Lesson.” 

Expression, in other words, should take for granted that 
there is something to express. Composition excellence is 
greater when the materials of experience are ready, calling 
for utterance. There is therefore a real distinction in effect 
between the method of teaching composition which requires 
that the pupil first conduct a second-hand investigation, and 
thereupon write about the topic, and that method which takes 
the individual’s first-hand experiences as the subject of ex¬ 
pression. Since we learn to write well by doing so, rather than 
by fumbling and halting on the way, it would appear desirable 
that composition as a technique be closely tied to the report 
and communication of first-hand experience, and only when 
reasonably established be turned into an instrument of 
research. 

It is in such connections that the project method and the 
purposive problem may find a justification in the field of the 
expressive arts. The more closely the expressive activities are 
related to the immediate life of the pupil, the more strongly 
motivated will they be, and the higher the level on which habit 
formation will be fixed. It is perhaps for such reasons that 
the first writings of even the professional author are so likely 
to be semi-biographical in character. 

Limitations of creative expression. The close connection 
of language with thought and the positive correlation between 
the use of symbols and the general “quality of the organism” 
justify the rather modest aims of common school education 
in the expressive arts. Thus in the case of written composition, 
the objectives set by the National Joint Committee on the 
Reorganization of English in the High Schools were the 
abilities— 

(a) To write a courteous letter according to the forms in common 
use 
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(b) To compose a first draft, a clear and readable paragraph 
or series of paragraphs on familiar subject matter 

(c) To analyze or present in outline form the gist of a lecture 
or piece of literature 

( d) To plan and work out, with due time for study and prepara¬ 
tion, a clear, well-ordered and interesting report of some 
length upon one’s special interests 

(e) To write a short story or other bit of imaginative composi¬ 
tion (in the case of those who have literary tastes or ambi¬ 
tions) 

These objectives imply clearly enough that only the gifted 
will achieve the higher reaches of creative writing. This recog¬ 
nition accords with what little we know about creative ability. 
On the basis of uncontrolled experiments, with highly selected 
pupils and especially gifted teachers, those responsible for the 
conduct of language arts in the schools have sometimes been 
reproved for the formalism of their methods and the banality 
of their standards. Youth, it is asserted, is fundamentally 
creative and expressive; if only “the lid is kept off” and 
provocative guidance given, it is urged, the typical high-school 
pupils will be found to be bubbling over with sonnets and 
madrigals and eager to perfect the elements of artistic work¬ 
manship. Selected poems and other compositions by a few 
children in the extreme upper ranges of intelligence have been 
submitted in proof of such claims. 1 

That an occasional “mute inglorious Milton” becomes de¬ 
fected to other than literary interests may be granted. We 
have much to learn also about the conditions and processes of 
creative ability in every field. What little we have learned 
shows clearly that a high order of general intelligence is 
requisite for creative work in any of the expressive arts; that 
expectations of creative fervor on the part of average high- 
school pupils, already a selected group, are doomed to disap- 

l See, for example, Burks, Jensen and Terman, “The Promise of 
Youth,” p. 362, Genetic Studies of Genius, Vol. Ill (Stanford Univer¬ 
sity Press, 1930), for information concerning the intelligence quotients 
of the writers of the selected juvenile poems presented in H. Mearns, 
Creative Youth (Doubleday, Page & Co., 1926). 
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pointment; and that creative ability, when it appears, has 
very little relation to the special methods that have been re¬ 
sponsible for its instruction. In this as in other fields of 
creative accomplishment, however, it must be said that the 
psychology of our day has much to learn and little to con¬ 
tribute. Behind the techniques of expression lie the art of 
thinking and the life of feeling, regions which still await thor¬ 
ough exploration by the methods of controlled experiment. 

The psychology of music. In the arts, as elsewhere in hu¬ 
man nature, it is a general rule that appreciation precedes 
execution. Many who are capable of enjoying a drawing, an 
oration, or a piece of music are wholly incapable of producing 
it, or perhaps even of learning to produce it. Partly for this 
reason, and partly because of the intensive specialization of 
modem life and the ease of communication and travel, there 
is a growing tendency to neglect the active side of the fine 
arts, and to rest content with the role of spectator or auditor. 
The desirability of this trend might well be questioned; but 
in the case of music the present tendency is conspicuous. 

The psychology of music is far from understood. Even the 
physiological basis of sensations of tone is a matter of debate 
and conjecture. On the sources of our reactions to and interest 
in melody and harmony there are many theories. It appears 
to be reasonably clear, however, that there is no single entity 
that might be called “musical ability.” Musical appreciation 
and performance are very complex resultants of many con¬ 
tributing factors, some perhaps innate, others definitely a mat¬ 
ter of experience and training. Seashore offers the following 
analysis of at least some of the factors involved in musical 
talent, without respect to any special form which it may 
assume: 

I. Musical Sensitivity 
A. Basic capacities 

1. Sense of pitch 

2. Sense of intensity 

3. Sense of time 

4. Sense of extensity 
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B. Complex capacities 

1. Sense of timbre 

2. Sense of rhythm 

3. Sense of consonance 

4. Sense of volume 

II. Musical Action: Natural capacity for skill in accurate and 

musically expressive production of tones (vocal or instru¬ 
mental or both) in 

1. Control of pitch 

2. Control of intensity 

3. Control of time 

4. Control of timbre 

5. Control of rhythm 

6. Control of volume 

III. Musical Memory and Imagination 

1. Auditory imagery 

2. Motor imagery 

3. Creative imagination 

4. Memory span 

5. Learning power 

IV. Musical Intellect 

1. Musical free association 

2. Musical power of reflection 

3. General intelligence 

V. Musical Feeling 

1. Musical taste: likes and dislikes 

2. Emotional reaction to music 

3. Emotional self-expression in music 

Such an analysis serves to indicate the complexity of the 
problems of learning and teaching in the field of music. For 
general purposes in education it is important to know that 
there is much evidence that these musical attributes of per¬ 
sonality represent native and presumably hereditary features, 
in which individuals differ widely. Many of these, such as 
the elementary capacities for appreciation of pitch, have been 
shown to be scarcely susceptible to training in the ordinary 
sense. 

Musical talent and interest also appear to be relatively 
independent of general intelligence, so far as basic endowment 
is concerned. It is, of course, true that musical accomplish- 
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ment of a high order requires a fortunate combination of both 
traits; but the presence of one is no guarantee of the other. 
Methods are now being developed which will make it possible 
to diagnose the presence or degree of musical capacity as a 
complex resultant, or in certain of its requisite elements. In 
no field of general instruction are such methods likely to be 
so generally useful as in the field of musical education. 

Measurement in the expressive arts. Only a few of the 
many language scales and similar standards may be described 
briefly, to indicate their general character. In one series 
(Charters) of language and grammar tests there are provided 
lists of sentences to be corrected. The pupil may also be re¬ 
quired to state the rule of grammar violated or illustrated. 
Standard scores of the grades are provided as a background 
on which either the individual or the class performance may 
be measured. 

Composition scales (such as those of Hillegas, Hudelson, 
and others) more commonly resemble the scales for handwrit¬ 
ing in general construction. Specimen compositions, sometimes 
on the same theme, are provided, these having been judged in 
various ways so that their merit can be stated in terms of 
equal steps on the scale. The pupil’s composition is scored 
by comparing it with the actual specimens of the scale. 

In grammar scales (such as those of Starch) the material 
consists of sentences containing correct or incorrect forms; the 
pupil’s task is that of identifying these as correct or not, and 
groups of increasing difficulty provide a means of measuring 
the range of the pupil’s knowledge. Punctuation scales based 
on the same plan are also provided by the same investigator. 

The Trabue completion test language scales illustrate an¬ 
other method. Sentences are provided from which certain 
words have been omitted. The pupil is to supply the missing 
word so as to make the best meaning. The sentences increase 
in difficulty, and different scales are provided for different 
general levels. 

Various forms of vocabulary test are also in common use. 
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Perhaps the most familiar is the Terman vocabulary test 
which presents 100 words, graded in difficulty, so chosen as to 
sample the contents of the dictionary. The pupil is required 
arally to state the meaning of each word, and is credited with 
all his successes, according to definite rules of acceptance or 
rejection. The test is scaled on an age basis, and the scale is 
felt to be one of the most useful hasty methods of indicating 
a general mental age level. 

Scales for the measurement of drawing ability have been 
levised in various forms. Some relate to mechanical drawing 
and lettering, others to representative drawing. An interesting 
ane is the drawing scale of Burt, in which for each level a 
drawing of a man is given, which represents the median 
achievement of children of that age. The pupil’s drawing of 
a man can easily be approximately equated with one of the 
specimens, and his "drawing age” thus indicated, so far as this 
achievement is representative. 

In the field of music the best known tests are the Seashore 
rests of Musical Talent, which have been reproduced on 
phonograph records for group use. Measures of the indi¬ 
vidual or class in pitch discrimination, sense of time, intensity, 
tonal memory, tonal consonance, rhythm may be secured, and 
aorms for age or school grade afford a basis of comparison 
with the achievement of pupils in general in the same tests. 

In the fine arts attempts to provide similar scales are under 
way. The Meier-Seashore tests and the McAdory tests are 
ixcellent examples. Pictures of designs and arrangements are 
provided, from each set of which the pupil is to select the one 
nost satisfactory. The judgment of professional artists or the 
iharacter of classic models is used as a standard by which to 
•ate the individual’s conformity to the verdict of the expert. 

Similar or related tests and scales have been proposed for 
jther types of execution or appreciation—for the appreciation 
)f simple designs and arrangements of lines, for the apprecia¬ 
tion of poetry, of musical selections, and even for the measure- 
nent of the sense of humor. One of the chief advantages of 
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scales of these kinds in the general field of the expressive arts 
is that the pupil’s advance and rating therein need no longer 
be wholly contingent on the inspiration or personal whim of 
the individual teacher. Standards of achievement come to 
have more than a local significance, and to this extent at least 
acquire a more objective character. 

PROBLEMS 

1. Ask a young child to copy a specimen of handwriting and 
observe, in the behavior and the product, some of the characteristic 
sources of difficulty. 

2. Practice writing your name ten times with the hand not 
usually used; note the initial difficulties and the nature of the 
changes with practice. Practice an unfamiliar hand, using a speci¬ 
men as copy. What new difficulties are encountered? 

3. Secure a Thorndike or Ayres handwriting scale, and rate a few 
specimens of penmanship secured from classmates. 

4. Draw a picture of a man, using a pencil; do it as well as you 
can; then rate your product on the Burt or the Thorndike drawing 
scale, if either is available. 

5. Observe random samples of drawings collected from children 
of different ages, noting the degree of correspondence to the develop¬ 
mental scale outlined in the chapter. 

6. Secure specimen compositions from school children and rate 
them, using one of the available composition scales. Discuss the 
questions that arise in connection with this project. 

7. Try some of the Seashore music tests, or let them be briefly 
demonstrated to the class. 

8. If either the Meier or the McAdory art test is available, secure 
your own score on it, or let the general character of the test be 
demonstrated by samples. 

Price lists covering many varieties of materials, tests and soales 
such as those here referred to may be secured from the Public 
School Publishing Co., Bloomington, Ill.; Teachers College Bureau 
of Publications, Columbia University, New York City; and World 
Book Company, Yonkers, N. Y. 
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CHAPTER XVII 

EDUCATION FOR MENTAL HEALTH 

“Concomitant learning” of many kinds should accompany 
the mastery of specific skills and the acquisition of information 
provided by the curriculum. Many educators believe that 
these “by-products” of organized activities are the most im¬ 
portant contribution the school can make. Among them the 
following may be indicated: 

(а) A problem solving attitude, with habits of reflection, initia¬ 
tive, experiment, and the tendency to demand the proof of 
conclusions before accepting them at. face value 

(б) A socialized attitude, which accommodates a self-interest to 
group aims and gives to the activity of the individual a widei 
outlook than that easily achieved by the uneducated 

(c) Desirable character traits, such as habits of industry, truth¬ 
fulness, honesty, cooperativeness, a sense of fairness, toler¬ 
ance 

(d) A better integrated self or personality, in which emotional 
balance and rational control develop, with no loss of enthu¬ 
siasm 

The road to such achievement is a long and hard one. It 
is, moreover, uncertain to what extent school experience can 
counteract other influences, such as those of heredity, home 
relationships, social experiences outside the school, which often 
work in undesirable directions. The chapter on mental hy¬ 
giene is usually the most banal section of any textbook, partly 
because of the difficulty of offering broad generalizations on 
topics so complexly involved in devious special and individual 
circumstances. 

Certain general points may however be suggested which 
seem to be relevant to mental health. They may be con¬ 
sidered tentative objectives in an individual program for the 
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cultivation of personal balance. With such a program in 
mind, teacher and pupil may be aided in smoothing the course 
of school activity and perhaps in making more certain the 
concomitant gains that education aspires to contribute. 

Appraise the self honestly. How can one know oneself? 
Subjective estimates are often unreliable. We rate ourselves 
higher in desirable traits and lower in undesirable ones than 
the consensus of opinion justifies. Every individual has 
limitations; it is better to know and frankly admit them than 
blindly to cherish the delusion that every soul has infinite 
potentialities. One can scarcely modify his stature, his in¬ 
telligence, his sagacity, his capacity for learning, his color 
blindness, his sense of pitch. To aspire to do so is only to 
invite frustration and distress. 

A frank inventory of the self is the first step toward men¬ 
tal health. Seek objective standards; welcome tests that give 
reliable information. Honestly face the motives, the interests, 
that seem to be operating, and inquire whether they are genuine 
or only pretended and borrowed. Do not by any means cease 
to wish and to aspire. But let aspiration be tempered to the 
facts, rather than the facts be colored by the aspiration. 

Brutes find out where their talents he. 

A bear will not attempt to fly; 

A foundered horse will oft debate 
Before he tries a five-barred gate. 

But man we find the only creature 
Who, led by folly, combats nature; 

And where his genius least inclines 
Absurdly bends his whole designs. 

Cultivate an objective attitude. Overvaluation of one’s own 
importance is probably a necessary feature of achievement. 
Without a firm conviction in the truth of one’s beliefs, the 
seriousness of one’s efforts, the significance of one’s symptoms, 
the ardor of endeavor and the satisfactions of illness are meas¬ 
urably reduced. But an impersonal view of the situation will 
help to avoid chagrin and soften the blow of failure. 
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It is wholesome mentally to “see ourselves as others see us.” 
Self-pity is one of the worst poisons to a personality. Self- 
pity tries to exact of the world at large the same concern that 
the individual feels for himself. Others, wrapped in their own 
self-pity, fail to lavish the expected coddling. The victim 
easily develops an extravagant sense of injustice, and the life 
of delusion begins. 

Get then an occasional distant perspective of yourself; see 
how your aches and disappointments, your wishes and tender 
spots, appear to a man on Mars, or even to the man across the 
street. It is not necessary to become cynical; for a cynic’3 
views are deep-dyed with an unrecognized personal reference. 
But a frank appreciation of the unimportance of one’s own 
“feelings” as an episode in the history of the world will do 
much to reconcile one to his fate, without necessarily killing 
new hope and effort. 

An impersonal and objective view of things, and especially 
of one’s self, is as conducive to achievement as to consolation. 
The adolescent girl who walks down the aisle full of the belief 
that all eyes are fixed critically or appreciatively upon her 
becomes awkward rather than graceful. Even the loss of one’s 
fortune is of little concern to the wide world. Nor is the 
world exclusively occupied with thoughts about one’s inferiori¬ 
ties, blemishes, or embarrassments. If anything, the world 
rather enjoys them. If you can see the humor of them your¬ 
self, you have made good progress toward an objective view¬ 
point, and your mental health is likely to improve. 

Meet reality face to face. There are several ways of en¬ 
countering reality. One is to turn tail and retreat into an 
inner world of phantasy; there one can in daydreams receive 
adoration and affection, be important and commanding with 
little pains. Or one can face reality indirectly, by subterfuge; 
can be blind to some of the facts and put a false face on others. 
Either mode of evasion is unhealthy, if too much indulged. If 
overindulged and chronic, these become the pattern of such 
psychoses as paranoia and dementia praecox. 
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The healthy way to meet reality is to face it—even to 
attack it if it offers vulnerable points. If you are incompetent, 
admit it, rather than project the blame upon the teacher, the 
principal, or the social system. If your children are grown 
up, or are feeble-minded, or are brighter than you, why longer 
baby them; why blame the doctor; why bolster up your pride 
by sarcasm and bitterness? Face the facts, and then see what 
can be done about them. 

A reasonable amount of phantasy is normal, and is in a 
sense the ordinary technique of thoughtful planning. But in 
the useful form, phantasy is occupied with methods, with so¬ 
lutions, with steps to be taken. It is the phantasy that dwells 
exclusively on fancied outcomes that is infantile and regressive. 

A stuttering child can meet reality by daydreams of elo¬ 
quence, while his lessons go undone and his speech defect re¬ 
mains; this is phantasy. Or he can meet it indirectly by stub¬ 
bornness, general negativism and resistance to all projects 
initiated by others; thus he expresses himself without speech; 
but this is evasion. Or he can become overoccupied with non¬ 
vocal pursuits, develop athletic frenzy, or a passion for draw¬ 
ing; this is compensation or sublimation. He can avoid social 
situations with the excuse that they are trivial, uninteresting, 
not worth his while; this is rationalization. Each is only a 
makeshift, and a more permanent and healthy solution is to be 
found only by direct attack upon the source of distress, which 
is a reality. 

Avoid mental limps. A limp resorted to while an injury is 
healing is justified by its stimulus. But such limps may 
persist long after the original justification has gone. The mere 
feel of the shoe, a reduced cue, may now serve to provoke the 
useless and handicapping irregularity in one’s gait. It then 
becomes a mental limp, without due control by other cues of 
the present situation. It is therefore a neurosis. 

Phobias, obsessions, fixed ideas and morbid feelings may 
have a similar origin. Once justified by a severe occasion, they 
are perpetuated as mental limps in situations no longer calling 
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for them. Antipathies, aversions, prejudices, may become 
deep-seated and persist for life, and yet be only mental limps. 
They may reflect only the biography of the patient rather 
than the character of the situations to which they are now 
related. 

To cure a mental limp, first discover what the cue is that 
produces it. What is it in the present situation that arouses 
your dislike or suspicion? Having found this cue, what are 
the past contexts for which it now functions? Bring these 
clearly to mind and discover whether the cue alone justifies 
the aversion, or only its former contexts. Then examine the 
present situation. Are the other elements also demonstrably 
present, or only the single cue? If the latter, it will be found 
that this very analysis tends to substitute a judgment, a 
memory for the original aversion. The affective response has 
been displaced by an intellectual judgment. The cue has been 
retrained to a new response. 

Stage fright is a familiar example. Some detail of an audi¬ 
ence situation often operates as a cue for a former distress 
that may not even have been connected with an audience. The 
cure of stage fright may often be accomplished by just such an 
analysis as we have described. But the main thing is to know 
a mental limp when you have one, and not to attribute it 
vaguely to an “instinct,” to your “heredity,” or to your deli¬ 
cate and sensitive make-up. If you have a mental limp, you 
are a cripple. 

Emotions are signs of distress. Be calm. Instead of prid¬ 
ing yourself on your emotionality, realize that emotions are 
always signs of impending collapse, trivial or grave. Emotions 
are disturbances that arise when no ready adjustment of 
thought or action is at hand. They may be signs of conflict 
between action tendencies that are evenly matched, permitting 
lower order responses to take their place. A typical picture 
of emotion is that of the robin, confronted by a man, on a 
porch where its nest has been built in his absence. The bird 
tries both to retreat and to advance; the conflict of these 
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tendencies results in the picture of squawking and restless 
distress which is the emotion. 

Emotions organically are primitive emergency devices. The 
internal organs, the lungs, heart, glands, blood vessels, behave 
so as to produce quicker coagulation, readier supply of muscle 
fuel, massing of circulation in arms and legs. Even organically 
there is the recognition of emotion as a crisis. Part of the 
same picture is withdrawal of circulation from the trunk, im¬ 
peding of digestion, interruption of the orderly flow of thought. 

In modern life, two features of this are important. Modern 
emergencies are seldom to be met by overt muscular attack. 
The organic adjustment is a vestige and a handicap. Emo¬ 
tional outbursts result in personal disaster and unfitness, 
rather than in effective attack, except possibly in face-to-face 
combat with beasts, which is a rare emergency. 

In the second place, emotions are easily transferred—aroused 
by subtle cues in situations which do not justify them. They 
thus become habits, learned reactions of maladjustment, and 
chronic modes of collapse. Emotionality therefore is a symp¬ 
tom of weakness, rather than a sign of health. Since emotions 
are so easily transferred and trained to subtle cues, the tech¬ 
nique of emotional adjustment is not medical but strictly 
educational. 

Mental health demands repression. The course of normal 
development is one long series of inhibitions. Lower order 
adjustments come to be subordinated to the control of better 
techniques. Only when random and “free” eye movements 
become harnessed in the interests of clear and single vision, 
can the visual world be usefully explored, and such a useful 
act as “reading” take place. Only when the simple “grasping 
reflex” becomes overlaid by more serviceable habits of the vol¬ 
untary sort, does manual activity serve safe and useful ends. 
Beyond the simple vegetative processes, repression of the spon¬ 
taneous and involuntary by the deliberate and restrained is 
the rule of development. 

Growing up consists in part of just this imposition of inhibi- 
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tion and suppression upon the native and unorganized action 
tendencies, as thoughtful consideration supervenes upon unre- 
flective impulse. A silly sentimentalism, often masquerading 
under the name of “psychology” has in recent years turned the 
heads of many parents and educators and blinded them to the 
important truth that mental health demands repression. 

It is in fact the failure of repression that serves as the sign 
of mental breakdown. The doctrine that children should 
freely live out their spontaneous urges, for fear of producing 
repression, is only a play to the half-educated gallery. The 
doctrine that repressed urges cause havoc in the personality is 
another error. It is instead the half-repressed, the ineffectu¬ 
ally controlled urges that conflict with one another, and with 
the life of reason. 

The cure for disturbances due to ineffective repression is not 
less but more control. Control, as we have seen, is always due 
to cooperation of stimuli. The essential point for mental 
health is that the controls should be such as can be relied on, 
such as will be available when needed. They should be ideas, 
considerations, purposes, conscious rules of conduct, in the 
personal repertoire of the individual, rather than fortuitous 
commands and threats originating now and then only in the 
speech and conduct of others. They should, as soon as pos¬ 
sible, become inner rather than outer controls. 

Happiness depends on irritants. Complete absence of 
stimuli, even monotony of stimulation, puts us to sleep. In 
the absence of irritants, human complacency becomes apathy. 
Pleasure is the name for the removal of a distress. Happiness 
is due to a repertoire of action that meets distress with a 
ready technique of solution. Without the distress there would 
be no solution, and without the solution no satisfaction. The 
way to happiness, therefore, so far as this lies in the power 
of man, is the development of a problem-solving attitude and 
an equipment of skill and information that enables this atti¬ 
tude to function when problems arise. AH that is then re¬ 
quired for happiness is problems. 
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The obvious motto for education is therefore to train the 
pupil to do things for himself. To so pamper the child that he 
has no problems; to solve every problem for him at its early 
appearance is not training; it is the theft of satisfactions. 
That way lies only apathy and self-pity for the individual. 
Problems can even with profit be invented for him, and in 
the ready-made life of the modern city child this is often 
necessary. 

Even adults often fancy that when all their problems and 
distresses have been met they will settle down to a life of 
pleasure and happiness. The experience of mankind is against 
them. They are more likely shortly to feel the need of distress, 
and neurasthenia and hypochondria achieve this for them. 
Mental balance in later years can best be achieved by follow¬ 
ing the psychology of youth. Collapse can often be prevented 
by supplying the self with a thread of interest, an avocation, 
a project, in which ever recurring distresses or problems may 
continue to be met with techniques of solution, and with the 
resultant satisfactions. 

Cancel your denominator. The value of a fraction may be 
increased as easily by reducing the denominator as by multi¬ 
plying the numerator. Human beings are just such fractions. 
The denominator is their expectation, their demand, their pic¬ 
ture of their needs. The numerator is their heritage of ca¬ 
pacity for the achievement of pictured satisfactions. 

Much of human misery and of social maladjustment arises 
from the fact that men are more alike in their appetites and 
cravings than they are in ability to satisfy these demands. 
Individual differences in intellect are greater than those in 
physique, physiology, bodily distress, and the array of com¬ 
mon irritants. 

The social problems arising from this fact we need not here 
discuss. But for the mental health of the individual the way 
is obvious. A bankrupt can improve his condition more safely 
by decreasing his overhead charges than by increasing his 
resources or borrowing from others. In fact, Janet, a famous 
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specialist in mental disorder, has described the state of many 
invalids as one of “nervous bankruptcy.” 

Parents whose boy has an I.Q. of 100 can promote their 
own mental health appreciably, and that of the boy enor¬ 
mously, by abandoning their firm intention to “prepare him 
for Princeton.” The ordinary woman, married to an ordinary 
husband, but wedded also to the extraordinary aspiration to 
be a social idol and a patroness of the arts, can help herself 
measurably by decreasing her denominator. Galton’s “law of 
regression,” which showed the tendency of offspring of excep¬ 
tional parents to be less exceptional than those parents, should 
be understood by every educator. It can often be used to 
reduce painlessly the denominator of fond parents who expect 
all of their children to accomplish more than their parents 
did. The peace of mind that comes when one, once and for 
all, renounces the hope of being a superior athlete, a subtle 
diplomat, a distinguished poet, a beau ideal, a captain of in¬ 
dustry is at least a step in mental hygiene to which any 
harassed soul may look forward. 

The point is not that ambition is to be discouraged, either 
in the young or the old. Ambition is an effective distress, but 
it can be relieved only by enlarging one’s numerator. If this 
technique fails, mental health may still be achieved by attack¬ 
ing the denominator. For many pupils, misled by commence¬ 
ment eloquence and the advertisements of correspondence 
schools, the most promising thing is to attack the denominator 
at once. Teachers can be useful, through educational guidance 
and vocational information, in assisting pupils to keep their 
denominators from assuming bizarre proportions. The ad¬ 
justment of reasonable denominators to existing numerators 
is the aspect of democratic education that can stand most 
securely. 

The saving grace of skepticism. No better tonic for men¬ 
tal health exists than a degree of skepticism that rejects fads, 
propaganda, and pronouncements of the pompous until the 
evidence, supported by control data, is made available. Cre- 
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dulity is native to the human mind; supported by wish fulfill¬ 
ment it is well-nigh irresistible. That nature is compensa¬ 
tory; that the good will die young; that the bright will de¬ 
teriorate; that quick learners have a poor memory; all these 
are propositions that can be glibly pronounced. Their import 
also tends to relieve a typical human wish. The care exer¬ 
cised in the preparation of books, and the authenticity of texts 
goes only to confirm the tendency to accept whatever propo¬ 
sition is seen in print. The advertisements take plain advan¬ 
tage of this credulity. 

But it happens that mental health is easily disturbed, and 
vain endeavor and superstition encouraged by such credulity. 
If the teaching of science in the schools, the technique of ex¬ 
periment, the method of inquiry, the procedures of proof, 
could only be so established as to transfer outside of the 
classroom, no other argument for science training would be 
needed. That science teaching does not succeed in dispelling 
native credulity and replacing it by a healthy attitude of 
inquiry seems fairly clear. 

At least, the teacher can welcome a skeptical attitude when 
some pupil naturally endowed with it appears. It may be 
that such an attitude, which distrusts assertions made on in¬ 
adequate grounds, is chiefly a matter of intelligence. In this 
case our paragraph should be headed “the saving grace of 
intelligence.” 

Intelligence and mental health. Even if intelligence can¬ 
not be increased in the individual, it is important to recognize 
its close relationship to mental health. Studies of the bright 
show them to be emotionally better balanced and controlled 
than the average. Resistance to the disturbing effect of drugs 
experimentally given is greater in the more intelligent. Studies 
of neurotic conditions, such as hysteria, neurasthenia, and con¬ 
stitutional psychopathic state show these cases to be drawn 
largely from the intellectually inferior. The greatest number 
come from the large group of the dull, who escape feeble¬ 
mindedness but fail to achieve the normal level. 
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Techniques of mental adjustment and psychotherapy are 
found to depend for their success on the intelligence of the 
patient. It is this same factor that makes some human beings 
less likely than others to succumb to mental distress, and more 
prompt to regain control if once they have been overcome. 

Cultivate adaptability to insecurity. Mental collapse is 
often the result of experiences that disrupt a settled attitude 
of routine and introduce elements of uncertainty, suspense and 
insecurity. Human affairs are never secure, and a mental at¬ 
titude built up in this expectation is almost certain to suffer. 
Nothing is, in fact, more likely to encounter shock than a life 
that settles back on the assumption that things are now ar¬ 
ranged. They never are. The struggle to achieve relative 
security is one of the greatest drives of human action. No one 
is better fitted to engage in that action than one whose sense 
of insecurity is keen. 

A coddling pedagogy has often suggested that every effort 
should be made to promote in the child the delusion of secu¬ 
rity. It is contended that such a feeling will give him self- 
assurance, confidence, and enable the ego to expand more gen¬ 
erously. It is clear at least that the delusion of security is a 
poor preparation for life. Well-known types of neurotic 
breakdown represent people whose sense of security has been 
so chronic that any violation of it invites an attitude of pro¬ 
found self-pity, in which the world is expected to share. Since 
the world seldom does so, the sickly pedagogy that encourages 
this self-complacent and egocentric attitude may be in part to 
blame for the calamity. 

Mental health is promoted by a calm readiness for ap¬ 
proaching emergency. Even the planning of techniques in 
advance of fancied emergencies has its merits, when it does 
not encroach upon an active participation in the events of 
to-day. 

New habits for old. Biology teaches no more significant 
lesson than that organs which once served a useful purpose 
may survive that need, only to become a handicap. We find 
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it healthy practice to revise our bodies, to get rid of our ton¬ 
sils, our wisdom teeth, our vermiform appendices. These are 
apparently vestigial organs, hangovers from an earlier day 
when they promoted adjustment. Now they are often a dan¬ 
ger instead. 

Human habits, likewise, once established, may outlast the 
need that gave rise to them and menace mental health. A 
constant readiness to revise our habits, refusal to be an old 
fogy, is often the only salvation. Education, once accom¬ 
plished, must be often renewed. The songs we learn go out of 
date; friends disappear; foods and garments change, and ways 
of living alter; children grow up and assume their own respon¬ 
sibilities; new instruments and appliances replace the old. 
Unless one is to become an antique, one’s habits must keep 
pace with life. 

Even the “facts” of science change. The chemistry, the 
physics, the geography, and the history we once mastered, be¬ 
come as quaint as baby talk, the hoop skirt, the side saddle, 
the hitching post. So also with human relations and the 
habits they invite. Habits of deference, appropriate to child¬ 
hood, may mean personal failure if prolonged into adult life. 
Habits of thrift, perpetuated beyond the occasion that first 
justified them, bring a petty inner comfort at the cost of larger 
satisfactions. Habits of dependence, proper enough to youth, 
fail to function when the supports of home give place to the 
jostling of strangers. Childish play must give way to adult 
habits of work. Adult work habits, in turn, scarcely dare 
become habits; they in turn must often give way to other 
work habits. Parental attitudes of nursing and directing, not 
revised when the nurslings mature, may foster resentment 
rather than devotion, despair rather than pride. 

Adaptability is as necessary for the old as growth is for 
the young. Dismiss the fancy that when you are “grown up” 
you wiil be made; that once you have been “educated” you 
will be complete. Think of education as only a way of life, 
an improved technique of acquiring new habits. Meet a 
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changing world with a personality that is flexible when the 
world requires it. You will miss your old habits, just as you 
may regret to see the old ways change when you have got 
well set to live them. But life these days is that way, and 
the readier you are to revise your habits when the occasion 
justifies, and the quicker you are to see when this is the case, 
the longer you will remain educable. The longer you remain 
educable the calmer will be your emotional life, and the 
healthier your mental adjustment. 

Learning ability, as we have seen, declines with age. How 
much of this decline in tests is due to an indisposition to learn 
and how much to sheer inability, it is difficult to tell. At any 
rate, learning ability even as measured, remains high in adults, 
high enough to make habit revision possible if desired. The 
modern movement for adult education may be said to be a 
public recognition of the importance of flexibility in grown¬ 
ups. 

Learn to walk alone. There are several reasons why men¬ 
tal breakdown is more common in modern life than under 
simpler conditions of existence. Standards of mental balance 
are higher; lighter forms of inadequacy have more serious 
consequences; there is less elimination of the unfit by the rig¬ 
orous process of natural selection; the stress and strain of 
competitive existence may have an effect; the submergence of 
the individual by the crowd makes it more difficult to achieve 
a satisfying feeling of self-importance. But a further factor, 
to which insufficient attention is paid, is the attitude of de¬ 
pendence fostered by modern life. 

Increasing specialization and division of labor make each 
of us economically dependent on the production and good will 
of others. The prolongation of infancy makes youth depend¬ 
ent for about one-third of life on parental support. During 
the last third, in turn, many parents are dependent on their 
children. Prolongation of contacts, mutual economic depend¬ 
ence, expectation of fond allowances and tolerance come easily 
to mean emotional dependence also. 
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Every healthy mind requires emotional weaning from the 
family. Without such adjustment youth suffers from chronic 
infantilism. Not only will it suffer when home attachments 
are eventually broken; it will come to expect from the world 
the solicitude hitherto accorded by parents and doting rela¬ 
tives. By weaning is not meant that affection and mutual 
regard should be lost. What is meant is that each individ¬ 
ual’s mental health is promoted by emotional independence 
and by an emotional freedom that permits of new attachments 
on their own merit, not as substitutes for the parent. 

Emotional independence of the children is as important for 
the health of the parent as for that of youth, for this is also 
likely to mean emotional integrity on the part of the parents. 
The mother who “cannot bear” to see her children become 
adults and set about their own careers and homemaking in 
their own ways and places is the one who is most likely to 
exhibit a nervous breakdown when the event is finally forced 
upon her. 

It is significant that it is so often the mother rather than 
the father who breaks down with functional collapse in mid¬ 
dle life. The correlation of this phenomenon with the occur¬ 
rence of the menopause is a myth, unsupported by evidence. 
It is at about this time in the mother’s life that the children 
are ready to leave home for school, for marriage, for career. 
The emptiness of life when this occurs bears witness to the 
unhealthy degree to which prolonged attachment to offspring 
may unfit the parent as well as the child for emotional inde¬ 
pendence. In the absence of economic or other occupation, 
absorption in the children comes to be more conspicuous in 
the case of mothers. The father’s mental health is preserved 
by his independent vocational career, its vicissitudes and 
successes. 

Mens Sana in corpore sano. No enumeration of the prin¬ 
ciples of mental health, however partial, should omit the con¬ 
sideration of physical health. Although the rules for physical 
hygiene are scarcely more specific than those we have just 
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suggested for mental health, the comfortable mind can scarcely 
evolve in an uncomfortable body. In so far as bodily com¬ 
fort and physical tone can be improved, mental balance may 
be promoted. 

Indication of the useful steps that may be taken to discover 
soundness of body and to preserve or restore its healthy opera¬ 
tion must be left to those expert in this field. Actually mind 
and body are one; body is the structural basis and mind the 
functional activity when that activity takes the form we call 
mental. It follows also that part of the technique for pro¬ 
moting physical health is that of achieving a balanced and 
controlled mental organization. 

Give at least as much care to the health of your mind as 
to the hygiene of your body, but do not become morbidly at¬ 
tentive to either. A working knowledge of normal physiology 
will enable you to do as well for your body as any amateur 
can hope for. An equal knowledge of the facts of scientific 
psychology will help you to detect the mental quack and the 
personality fakir. Shun them both. 

Mental health and work. Mental health is essentially the 
maintenance of the integrity and unity of the self. The self is 
that organization of interests, impulses, memories and values 
that each must achieve for himself. We are not born with 
selves, but must laboriously construct them. 

In infancy it is the discovery of material things and their 
resistance to our mere wishes that first promotes coordination 
and organized effort. The infant is never quite so much a 
unit, a self, as when intent on reaching some object or clam¬ 
bering over some physical obstacle. 

In later childhood it is the adoption of goals and tasks that 
gives to behavior the rather patchy coherence that it does 
then exhibit. The flightiness and desultoriness of self-organi¬ 
zation in childhood is due to the transient and fleeting char¬ 
acter of these goals, and their frequent failure to serve any 
genuine function in the sheltered and tended life of children. 

In adolescence the struggle to find the self and its place in 
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the world is closely linked to the goals of mating and career. 
“What shall I do?” and “Whose shall I be?” are the dominant 
questions. Development of an organized self occurs around 
the thread of the career motive, the life plan. 

In adult life, so closely is the self dependent on the organ¬ 
izing demands of vocation that the self and the job are iden¬ 
tified. The answer to the question “What are you?” is most 
likely to be the indication of one’s job—“I am a grocer,” a 
doctor, a lawyer, a mechanic. The self and the task are one. 

In mental breakdown one of the most useful aids to recov¬ 
ery is occupational therapy—reorganization of the self along 
the lines of a project, a task, a goal. In old age the collapse 
of personality is likely to be deferred until retirement, idle¬ 
ness, and loss of the task and goal occur. 

The outcome is the suggestion that every healthy life is or¬ 
ganized about a plan of action, a goal idea, which contributes 
just that unity of action and organization that we call the 
self. Whether this be an industrial, economic vocation, a 
philanthropic calling, or an artistic project, seems to matter 
little. 

The main thing seems to be that mental health requires a 
thread of organization, and that nothing serves this purpose 
quite so well in young or old, boy or girl, man or Woman, as a 
life plan or task. It is the unity of the life plan that consti¬ 
tutes and supports the integrity of the self. Helping the pupil 
to achieve such a life plan is one of the best contributions the 
school can make in education for mental health. 

PROBLEMS 

1. Find a chapter or book on “Mental Hygiene,” not related to 
some very limited age, and make a brief list of such positive and 
constructive suggestions as you find given. 

2. Where could you go in your neighborhood for a detailed 
psychological examination of yourself, your abilities and character¬ 
istics? 

3. What psychological clinics or guidance bureaus are available 
in your community, and what functions do they serve? 
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4. Read some article or book on “self-rating” and report it to 
the class for discussion. 

5. Describe some action of your own in which reality was not 
frankly faced. What was the method and the outcome? 

6. Describe some of your own “mental limps” and analyze them 
in the terms used in the text. 

7. Catch yourself at the time of some strong emotion and de¬ 
scribe in detail your experience and behavior at the time. Did it 
really represent a failure of ready adjustment? 

8. Cite specific instances from human relations to show that 
mental health requires inhibition and repression. 

9. Examine your denominator carefully and decide for yourself 
whether it is properly suited to your numerator, so as to make a 
unitary value. How can you tell? Can denominators be too small 
for mental health? 

10. Cite behavior which you think might appropriately be called 
“emotional immaturity.” What in general are the signs of emotional 
immaturity ? 
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PART IV 


GENERAL EDUCATIONAL PROBLEMS 




CHAPTER XVIII 

TRANSFER OF TRAINING AND FORMAL DISCIPLINE 

A brief historical introduction. The student of education 
who reviews the long controversy over the transfer of training 
comes from it with a renewed sense of the human comedy. It 
is a long and pitiful story of the blind leading the blind, but 
a tale easily duplicated in any other field of human thought. 
Medicine, government, science, theology, all have chapters 
which the kindness of time will gradually wipe away. The 
corresponding chapter in the theory of education is that deal¬ 
ing with transfer and formal discipline. 

It is necessary to remember how slowly human thought 
changes, and how few centuries we are removed from primi¬ 
tive animism. Then the acts of men were attr ibuted -tp fip y 
pe rsonage s inhabitating the human body, the demons and 
spirits,~evT and good.^ After them it was an adventurous step 
to the Powers or Faculties—the Memory, Judgment, Will—as 
directing agents, and man himself a mechanism in their hands. 
Education was then the cultivation of these Powers, which 
were either strong or weak, regardless of the materials on 
which they were directed. Beyond the concept of these Powers 
it has been difficult to advance. 

We owe some of this difficulty to Locke’s conception of edu¬ 
cation. He was a vigorous critic of the supposed “faculties” 
and yet it was he who was largely responsible for the modem 
formulation of the notion of formal discipline. He would have 
children study mathematics, “not so much to make them 
mathematicians as to make them reasonable creatures . . . 
that having got the way of reasoning which that study neces¬ 
sarily brings the mind to, they might be able to transfer it to 
other parts of knowledge as they shall have occasion.” 

405 
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On this ground education stood until very recently—at least 
the education of the academic variety and beyond the ele¬ 
mentary level. Curricula were planned, subject matter and 
activities prescribed, on the b asis of the supposed “f o rma l 
activ ities'' they developed. Mathematics for reason; litera¬ 
ture forimagination; languages for memory; manual training 
for endurance, and so on. £he theory was that in addition to 
the remembrances one has, there is, over and above them, the 
memory, which makes these recollections possible. This mem¬ 
ory, when strengthened, could remember better whatever it 
was turned upon, just as a saw, when properly filed, will cut 
any kind of wood better. 

When skepticism began to be voiced, as by Herbert Spen¬ 
cer and many later critics, a valiant and quaint defense of the 
doctrine was attempted. Conventions were held on the sub¬ 
ject and supporting resolutions voted. Public citizens were 
sent questionnaires and asked to testify if their studies of the 
favored school subjects had disciplined their minds, quickened 
their judgment, strengthened their memory and decision. 
Heated arguments were staged between the devotees of utili-1 
tarian science and the partisans of the well-entrenched disci-1 
plinary subjects of study. 

The specific questions for educators were—Does what one 
gains in one field of study (such as history) carry over to 
other fields (such as carpentry) irrespective of the difference 
in subject matter? Are some subjects of study (as Latin) 
more valuable than others in that they more effectively pre¬ 
pare the pupil for whatever activities he may engage in? Is 
not this formal training more important for education than 
any of the particular information, the special skills or atti¬ 
tudes, and the items of content that naturally differ from 
subject to subject? 

In due time the experimental method wafe applied, and a 
long series of studies appeared, for the most part inadequately 
planned and often erroneously interpreted. These fell into 
two groups. In the one a laboratory setting was used; the 
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learning and testing dealt with artificial or very limited tasks 
—cancelling letters, tossing balls, memorizing lists, learning 
codes, estimating the size of objects, and so on. In the other 
set attempts were made to measure the effects, on ability in 
one school activity (such as reading), of studying another 
subject (such as grammar). 

We shall not distress the reader with the recital of this 
long array of investigations. Nor shall we discuss in detail 
the numerous experimental errors that detract from the sig¬ 
nificance of most of them. References are given at the end of 
the chapter, in which those interested may find such surveys. 
Instead, we shall describe briefly one experiment in each of 
the two groups, the laboratory group and the school-situation 
group. We shall then consider the whole topic of transfer in 
the light of the account we have given of the nature of 
learning. 

An illustrative experiment on transfer. An experiment re¬ 
ported by Poffenberger 1 will serve to illustrate some of the 
ingenuities adopted in studies of transfer and to afford sug¬ 
gestive results which, although without great statistical relia- 
•bility, accord with the general outcome of such studies. 

The pupils (adults) were divided into two groups, one group 
to receive special training, the other to serve as a control 
group. In the beginning, all were measured in certain opera¬ 
tions. The experimental group was then given intensive train¬ 
ing (100 lessons or practice periods) in a selected set of activi¬ 
ties. At the end both groups w T ere again measured in the same 
things measured in the beginning. This is a miniature school 
situation, with a selected curriculum, a set of “life activities”! 
for which training is to prepare, and two groups of pupils, 
one to be “educated,” the other not. The effect of education 
is to be determined by its influence on the activities not in¬ 
cluded in the curriculum. 

1 A. T. Poffenberger, “The Influence of Improvement in One Simple 
Mental Process upon Other Related Processes,” Journal of Educa¬ 
tional Psychology, October, 1915. 
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The initial tests, used also as final tests at the end, were: 

1. Naming forms as rapidly as possible (The substitution .blank 
shown on p. 19 was used.) 

2. Giving appropriate nouns in response to a list of adjectives 

3. Checking, from special blanks, groups of numbers containing 
3 and 5, or 4 and 7 

4. Subtracting 17 from each of a list of two-place numbers 

5. Multiplying each of the two-place numbers by 7 

6. Dividing these products each by 7, to get the original list of 
two-place numbers 


The "education” given the experimental group consisted of 
100 practice trials with each of the following activities: 

(а) Naming colors as rapidly as possible 

(б) Naming opposites of each adjective on a standard list 

( c ) Cancelling 3 or 5 from pages printed with random numbers 

(d) Adding 17 mentally to each of the two-place numbers 


Improvement occurred in all these processes. In Color Nam¬ 
ing the gain amounted to about 2 per cent; in Naming Oppo¬ 
sites about 4 per cent; in Cancellation about 33 per cent and 
in Adding, 61 per cent. The question now is, to what extent, 
if at all, and in what ways, this "education” in the specific 
"curriculum” showed itself in the activities not practiced. 

The experimental results. The following table gives the 
results for the two groups, when their performance at the end 
of the experiment was compared with that at the beginning. 
Only one of the groups was “trained,” an d none of the train - 

Tlamand loss are 


1 




Ing was with 
shown by -j- and — signs 


unties. 



Gain made by 

Gain made by 


the Trained 

the Control 


Group in 

Group in 

The Skill Measured 

percentage 

percentage 

(a) Things in which training produced 

Here the 

untrained group 

unfitness . 

makes the greater gain. 

Naming geometrical forms ... . 

— 4 

+ 8 

Giving nouns for adjectives .. 
Subtracting 17 from original list 

— 3 

+ 22 

of 2-place numbers . 

Multiplying original 2-place 

+ 10 

+ 16 

numbers by 7 . 

+ 8 

+ 22 
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The Skill Measured 
(b) Things on which training had no 
appreciable effect . ... 

Checking number groups con¬ 
taining both 4 and 7 
Dividing new numbers by 7 


Gain made by Gain made by 

the Trained the Control 
Group in Group in 

percentage percentage 

Here no reliable difference is 
found between the groups. 


+ 10 +12 

+ 21 +19 


(c) Things in which training in the Here only, the trained group 
“curriculum” produced greater makes the greater gain. 

fitness. 

Checking number groups con¬ 
taining both 3 and 5 ... +16 +8 


If we compare these columns of gains and losses and ask in 
what way the trained group gained or suffered appreciably 
from their training, the following conclusions appear: 

1. The “educated” group actually lost, in form naming, adjective- 
noun, subtraction and multiplication, as compared with the control 
group. Their special training had in some way made them less fit 
for these acts, although aside from this training both groups had 
equal opportunity to gain from having done the initial tests, having 
been generally active and “adapted” to the experiment. 

2. In number-checking the groups containing 4 and 7, and in 
division, the special training had just no reliable effect. The differ¬ 
ences in gain between the two groups are negligible. 

3. The single thing in which the trained group shows greater 
superiority over their initial tests is number-checking groups that 
contain 3 and 5. 


If we generalize these results, we should conclude that: 

(а) Learning certain things has, on some other things, just no 
demonstrable effect. 

(б) Learning certain things has, on some other things, a definitely 
interfering effect. 

(c) Learning certain things, has, on some other things, a positively 
beneficial effect. 

So far as transfer is concerned in these results, we may, 
therefore, conclude that transfer may or may not occur; when 
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it does occur, its effect may be either beneficial or harmful, 
so far as the doing of other things is concerned. 

It may be useful now to look briefly at the two sets of activ¬ 
ities here used, the training activities and the test activities, 
to see what explanation may be suggested of such an outcome. 1 

Interpretation of the results. Practice in color naming re- 1 
suits in cue red uction in that process ; color names tend to ap¬ 
pear more readily than before in response to patches of color, 
the appearance of the test sheet, and similar cues. But in 
form naming, the color cues are absent, wholly new cues being 
presented, except for the appearance of the test sheet, and 
other “general” factors. To name colors in response to such 
general cues would only interfere with the naming oT form s, 
and that is the effect found. 

Practice in naming opposites facilitates the tendency to 
speak opposites in response to slight cues of the test sheet, 
the adjectives used, and other elements of the total situation. 
When the same test sheet and stimulus words are now used 
with the instruction, “Give a noun,” the interference might be 
expected to be greater still. All the former cues are present, 
but the responses to which they have been trained are detri¬ 
mental to speaking nouns. The figures bear out this expecta¬ 
tion. In neither of these cases does the sheer practice in “the 
faculty of naming” appear to amount to anything. 

Practice in cancelling 3 or 5 established definite checking 
responses to cues of these figures. In the test sheets, when 3 
and 5 are the cues presented, facilitation in checking is found, 
even though the precise circumstances and mode of response 
are different. Because of these differences, the gain is only 
about half as great as that in the practice series. But in the 
checking of numbers containing 4 and 7, no training having 
actually been concerned with these cues, the two groups are 
quite alike. No “number checking faculty” seems to have 
been improved therefore; instead, specific responses were 
trained to specific cues. 

Practice in adding 17 to a definite list of numbers produced 
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great gain in that activity (61 per cent). Now in the subtrac¬ 
tion and the multiplication teats, the very same lists of stimu- • 
lus numbers were used. These familiar cues, tending to arouse 
adding responses, resulted simply in interference. The con¬ 
trol group, without training in adding, fared better. In the 
case of dividing, however, new lists of numbers were used. 
The specific cues being changed, the trained responses were 
not elicited by other details to a sufficient degree to make any 
difference between the two groups of workers. No “power of 
calculation” seems to have been involved. 

The influence of common elements. The transfer effect, its f 
direction, amount, and even its occurrence, seem then to de-| 
pend on two things: 

(a) On whether or not the cues of training are present in the test 
situation with sufficient definiteness to provoke their pre¬ 
viously trained responses 

(b) On whether or not the responses thus provoked by the old 
cues occurring in the new situations are of any utility or any 
detriment in the new activity 

This result has often been referred to as the “theory of 
ide ntical elements.” But there has been confusion as to what 
and where the identical elements are. A definition often used 2 
is, “By identical elements are meant mental processes that 
have the same cell action in the brain as their physical 
correlate.” 

It seems more promising to say that the identical elements | 
may be either similar cues provided by the situation, or similar j 
responses among those appropriate to two situations. Since 
the provoking of responses depends upon the effectiveness of' 
cues, the situation is reduced to similarity of cues in the 
situation faced. 

If the responses trained to these cues in past learning, and 
now tending to occur in response to them, enter in any useful 
way into the response which the new situation requires, to that 

2 E. L. Thorndike, Educational Psychology (Teachers College, 1914), 

Vnl TT n Sfifi 
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■extent positive transfer will occur. What has been learned- 
k will assert itself. This is all there is to the problem of trans¬ 
fer. The only further questions are as to just what was really 
learned, during the training, and as to just how useful this is 
to be in the new situation. This will be clearer if we turn 
now to an illustration from the more concrete, though com¬ 
plicated field of school instruction. 

The disciplinary values of high-school courses. As an 
illustration of the study of transfer problems in school situa¬ 
tions, a series of studies reported by Thorndike 3 will serve. 
The investigation was first carried through on over 8,000 high- 
school pupils and later confirmed by repetition on a different 
group of similar pupils. The training consisted of the regular 
courses pursued by the pupils in high school. A carefully 
devised and elaborate set of “mental tests,” given at the be¬ 
ginning and again (in a comparable form) at the end of a 
year, were used to show the effect of various courses on the 
pupils’ ability to use their minds. 

In these mental tests some pupils were found to have gained 
more than others, as the result of a lapse of a year and its 
activities. All the pupils were distributed in a chart according 
to the amount of their gains in mental ability, and it w y as then 
found how often each high-school subject had been “taken” 
by those making different amounts of gain. In this way a 
table could be derived showing the relation of each study to 
the tendency to show gain. Allowance had also to be made 
for a year of growth, and to practice in the tests themselves 
at the beginning of the year, but by complicated statistical 
procedures allowances for these variables and certain others 
were made. The preliminary table of results may be given in 
an adapted form, as follows: 


8 E. L. Thorndike, “Mental Discipline in High School Studies,” 
Journal of Educational Psychology, 1924, pp. 1-22, 83-98; C. R. Broyler, 
E. L. Thorndike, and E. Woodyard, “A Second Study of Mental Dis¬ 
cipline in High School Studies,” Journal of Educational Psychology, 
1927, pp. 3T7ff. 
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The Relations of Studies to Gains Measure® by the Relative Fre¬ 
quency of the Study in Groups Making Various Amounts of 
Gain * 


Studies to Which the 
| Larger Amounts or 
Gain Could Be Attbib- 
uted 

Studies to Which Prac¬ 
tically No Gain Could 
Be Attributed 

Studies to Which Ac¬ 
tual Losses Might 

Be attributed 

Subject 

Points 
of Gain 

Subject 

Points 
of Gam 

Subject 

Points 
of Gain 
(Loss) 

French . 

2.5 

History. 

0.4 

Civics .... 

-112 

Chemistry 

2.4 

Music . 

0.2 

Biology . . 

-1.4 

Trigonometry 

23 

Shop work 

0.1 

Dramatics . 

-2.0 

Physics . . 

2.0 

Spanish 

00 

Stenography 

—2.1 

General Science 

1.9 

English . 

0.0 

Economics . 

-2.6 

Latin 

1.7 

Drawing . . . 

0.0 

Cooking 

-2.9 

Bookkeeping 

1.3 

Business 

-0.4 

Sewing .. 

-3.5 

Physical Edu- 

1.1 





cation 






Arithmetic 

0.7 





Geometry .... 

0.7 





Algebra .. .. 

0.6 






* Adapted from Thorndike, “Mental Discipline in High School Studies,” Jour• 
nal of Educational Psychology, 1924. 


With this as a starting point, greater reliability was sought 
by combining into groups those subjects appearing to be of 
about equal disciplinary value. These groups of subjects 
might then be called courses. The disciplinary value of one 
such course was then determined by comparing students whose 
programs differed by only one such course. Thus, let us desig¬ 
nate various courses as A, B, C, D, E, F, etc. Some students 1 
would have as a program, courses A, B, C, D, and other 
students would have instead programs made up of courses' 
A, B, C and E. By comparing such students, of equal general 
ability, the relative value of courses D and E, in which their 
programs differed, was found. 

In this way a comparative statement was arrived at of the 
various courses, showing, in terms of number of score points 
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in the test, the amount apparently contributed to the pupils* 
gain by these respective courses. This was done for two dif¬ 
ferent groups, in different years, and the relative results are 
shown in the following table, adapted from more extensive ones 
given by the investigators. 

Relative Amounts of Transfer Showing the Difference in Points 
Gained by a Pupil Taking Any One Course As Compared with 
One of Equal Ability Taking Instead Course G, Which Ap¬ 
peared to Be “Neutral” So Far As Transfer Is Concerned* 


Different Courses, Made up of Subjects 
with Approximately Equal Transfer 
Value 

Relative Disciplinary Values 
in Terms of Points on the 
Test 

1922-23 

1925-26 

Average 

A —Geometry, algebra, trigonometry 

B —Civics, economics, psychology, sociol- 

+ 2.30 

+ 3.64 

+ 2.99 

ogy . .. . 

+ 27 

+ 5.50 

+ 2.89 

C —Chemistry, physics, general science . 

+ 2.64 

+ 2.77 

+ 2.71 

D —Arithmetic, bookkeeping. 

+ 2.92 

+ 2.28 

+ 2.60 

E —Physical training . 

+ .66 

+ 1.00 

+ .83 

F —Latin and French . 

G —History, music, shop, Spanish, Eng- 

+ 1.64 

- .70 

+ .47 

lish, drawing, business 

.00 

.00 

.00 

H —Stenography, cooking, sewing 

- .47 

+ .19 

— .14 

I —Agriculture, biology. 

- .90 

+ .60 

- .15 

J —Dramatic art. 

- .29 

- .67 

— .48 


* Adapted from a more elaborate table, from Broyler, Thorndike and Woodyard, 
op. cit. 


On the whole, courses A to D appear to possess slightly 
more of the discipline of transfer value than the courses below 
them on the list, in which the transfer value is either very 
slight or even negative. The amounts of transfer at most are 
slight and the differences trivial. In order to understand the 
differences, a consideration of the nature of the initial and 
final tests of mental ability will be useful. 

These tests were a miscellaneous set of "problems” in which 
"words, numbers and space forms are favored”; “the com¬ 
posite favors linguistic and mathematical abilities”; “this re- 
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sfcriction to abilities somewhat closely allied to those specifi¬ 
cally trained in studying languages and mathematics,” is rec¬ 
ognized by the authors. 

Any differences in transfer gain are easily explained as 
meaning only that there was greater likelihood of cues being 
met in the tests which had been met in certain subjects, or of 
certain responses which had there been developed being useful 
in connection with the tests. That is, similar cues and usefull 
reactions would be the basis of whatever transfer did occur. I 

The significant thing is, however, that there is so little evi¬ 
dence of any profit, of this general sort, derived from the year 
of work, and the approximate equality of all the courses and 
subjects. Thorndike concludes that “the facts of this experi¬ 
ment, if corroborated by similar experiments, prove that the 
amount of general improvement due to studies is small; that 
the differences between studies in respect to it are small, so 
that the value of studies may be decided largely by considera¬ 
tion of the special training which they give. . . .” 

Still more striking is the fact that differences between the 
pupils quite overshadowed differences in the value of the 
courses. The brighter pupils, as shown by the initial tests,f 
gained fourteen times as much as the duller ones, regardlessl 
of the course pursued. Differences between the special activi-' 
ties of the curriculum were far less important than differences 
between the pupils, and the consequent effects of their more 
considerable learning, not only in school but in life in general. 
Perhaps also the brighter pupils were more likely to have been 
occupied outside of school with such materials as those pre¬ 
sented in the tests. 

Calling attention to this fact, Thorndike writes as follows: 

The expectation of any large difference in general improvement 
of the mind from one study rather than another seems doomed to 
disappointment. The chief reason why good thinkers seem super¬ 
ficially to have been made such by having taken certain school 
studies is that good thinkers have taken such studies, becoming 
better by the inherent tendency of the good to gain more than the 
poor from any study. 
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When the good thinkers studied Latm and Greek, these studies 
seemed to make good thinkers. Now that the good thinkers study 
physics and trigonometry, these seem to make good thinkers. If 
the abler pupils should all study physical education and dramatic 
art, these subjects would seem to make good thinkers. 

What determines the amount of transfer? Learning, as we 
have described it, is identical with transfer. Since learning is 
f cue reduction, this means that acts developed for complex 
whole situations may thereafter be aroused by small elements 
of such a situation, encountered in a new context. And this is 
all that is found to occur in transfer. Cue reduction makes 
transfer possible; but what determines when and whether it 
will occur; how complete it will be, and how useful? 

Assume that the conditions have been fulfilled which make 
transfer possible, that is, that a response, XYZ, has been often 
produced by situation ABCD. Now a new situation is con¬ 
fronted, which we may call JKLD. The response XYZ will 
be made only if the cue reduction has reached a point where 
D, a single element of the original situation (ABCD) is ca¬ 
pable of provoking it, and if the other elements ( JKL ) do not 
effectively restrain it. There are, therefore, two parts to the* 
problem—the tendency to arousal by one element, and the 
presence of control by the context. 

Consider first the tendency to arousal. In the dull pupil, 
or if learning in any case has not proceeded far, then the 
single element, D, may not be effective as a cue. Only a 
greater similarity, such as that in situation JBCD will arouse 
the original response. Here there are three details, cues or 
elements in common, hence greater likelihood, for a given pupil 
or a given degree of learning, of XYZ being provoked. 

We may generalize these facts in the following way: 

1. With a given pupil and a given degree of learning, transfer 
will be more likely the more similar the new situation is to the old— 
the more common stimulus elements or cues there are in the two 
situations. 

2. With a given pupil the transfer will be more likely the further 
the learning, or cue reduction, has gone. For the further the learn- 
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ing has gone, the smaller the necessary cue and hence the greater 
the likelihood of a common element being present. 

3. With a given period of training and two given situations, trans¬ 
fer will be more likely and will occur sooner, the greater the bright¬ 
ness or learning ability of the pupil. 

Up to this point the likelihood of transfer from one situation 
to another has been described only as a function of the degree 
of learning. But we must at once observe that if single cues 
in the new situation should operate alone, the response might 
be quite inappropriate to the new situation as a whole. It 
may well be that a response appropriate enough to situation 
ABCD might be unfortunate if made in situation JKLD. 
These two situations are more different than they are alike. 
Whether the old response should follow the D element or cue, 
depends now on what the other features of this situation hap¬ 
pen to be. 

Learning capacity (docility, brightness) alone makes trans¬ 
fer possible and likely but does not guarantee its usefulness. 
Only docility combined with scope can make education effec¬ 
tive. In many cases the tendency of D to produce XYZ must 
be controlled by other cues in the situation. Action is effec¬ 
tive only when joint action of all the available cues in the 
present situation occurs, 

Importance of control in transfer. Transfer based merely 
on cue reduction or learning, and not controlled by sagacity, 
is as likely to be negative, that is, detrimental, as it is to be 
positive (beneficial). Positive or useful transfer will occur 
on only two conditions: 

(o) When by sheer chance it happens that the response to the 
common element happens to be useful in the new situation 

(6) When adequate scope, sagacity or com-prehension of many 
cues in the new situation permits the transfer to occur 

We have already seen (in Chapter III) how uncontrolled 
transfer produces illusions of perception, absent-minded acts, 
bungling and neurotic behavior. It is easy enough to illus¬ 
trate lack of control and its effects in the ordinary processes 
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of school learning, in which some learned act, applied now to a 
new situation, turns out to be foolish because of ignorance 
or lack of observation of other elements in the new situation. 
In some cases the greater the brightness of the pupil, and the 
readier the transfer or generalization, the more likely are er¬ 
rors of a certain kind likely to occur. 

Good examples may be found in the learning of spelling. 
The bright child, who has not yet learned to spell the word 
“conductor,” is likely to misspell it when asked to write the 
word. He is likely to respond to phonetic cues in terms of his 
past experience with such sounds and write “conduckter,” or 
“conducter.” The dull child, instead, is more likely to mis¬ 
spell the word as “condimsler,” or in some other non-phonetic 
fashion. 4 

The bright child, who has not yet learned to spell the word 
“jolly,” takes a chance, reacts to phonetic cues, and writes it 
“goly” or “gollie,” thus committing an “error.” The dull child, 
not having learned to spell the word, does not write it, but 
finds some other word to use, such as “good,” which he can 
spell; hence he makes no error. Error, in other words, may 
be produced by transfer, or generalization, if that transfer is 
not “controlled” by other cues in the new situation. 

The bright child may misspell “rabbit” as “rabit.” This is 
phonetically correct and previous experience with the phonetic 
elements is the basis of the correctness. But if such a child 
has also seen the word, as in reading, the visual shape of the 
word, with its two high letters in the middle, sloping off at 
each end, may offer an additional cue. If this is available 
from memory, it may conspire with the phonetic cue to pro¬ 
duce two b’s and positive instead of negative transfer occurs. 

The teacher's responsibility for transfer. Since transfer is 
only an indication that something has been already learned, 


4 See H. A. Carroll, Generalization of Bright and Dull Children, Con¬ 
tributions to Education, No. 439 (Teachers College, Columbia Univer¬ 
sity, 1930). This is an analysis of the spelling errors of bright and dull 
^children. 
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the teaching may have much to do with the general value of 
learning, that is, its value in situations other than that of the 
classroom and recitation. If the study of Latin results in little 
improvement in knowledge of English words or in ability to 
spell English words, this means merely that these cues and 
acts were not featured in the study of Latin. Making surel 
that such elements are incorporated in the Latin work has II 
been shown to produce three times the “transfer” to work in|| 
English. 8 

“Knowing when to multiply” is not likely to transfer well 
outside the classroom, or even within it, if multiplication is 
tied up always with a certain arrangement of figures, a cer¬ 
tain way of putting a question, or a certain section of the text¬ 
book. Multiplying must be trained in a variety of situations, 
to all of which it is appropriate, in such a way that a very 
slight feature of the problem will be enough to suggest it. 
For the pupil not to multiply unless all the features—the ar¬ 
rangement of the figures, the form of the question, etc., occur 
means simply that cue reduction has not proceeded to a point 
where it will be generally serviceable. 

This is in fact the basis of the doctrine of “generalization” 
which has often been stated as opposed to the account of trans¬ 
fer as due to common elements. Actually no difference exists 
between the two accounts, except one of terminology. Gener-ft 
alization is a useful term. It means the process of reacting! 
to varied situations on the basis of slight features which they! 
possess in common. For one to apply his knowledge generally 1 
means only that it has been trained to such slight cues that 
situations in many respects different may be reacted to in 
lerms of such similarities as they have. 0 


8 A. A. Hamblen, A Statistical Study to Determine the Amount of 
Automatic Transfer from a Study of Latin to a Knowledge of English 
Derivatives, etc. (University of Pennsylvania, 1924); also W. W. Coxe, 
The Influence of Latin on the Spelling of English Words (Ohio State 
University, 1923). 

0 For an account of transfer in' terms of generalization see C. H. 
Judd, Psychology of High-School Subjects (Ginn & Co., 1915), Ch. xvii. 
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Ability thus to generalize should be a part of the process of 
learning. That is, not only should acts be trained to reduced 
cues, but these reduced cues should be encountered in a variety 
of contexts. Special learning in connection with the context 
elements must also occur. When this is accomplished, then 
the joint operation of cue and context will be favored, and that 
useful transfer will be made possible which learning and 
sagacity permit. 

The boy who could not apply the term “vertical” when his 
father held up a pencil, but only when the teacher held up a 
ruler, had not learned to generalize. That is, he was unable to 
react with the proper adjective to the slight common feature 
to which the adjective really applies. 

On the other hand, the neurotic soldier, who reacts by a fit 
of terror to every noise in his environment, is generalizing too 
broadly. His responses are not sufficiently controlled by the 
context in which the special cue now occurs. 

The contrast between these two examples brings us to the 
final question in connection with the topic of transfer—namely, 
what may be transferred? 

What cues can produce transfer? Since transfer consists 
simply in the use, in one situation, of what was learned else¬ 
where, anything that can be learned may be transferred. But 
it is useful to call attention to the varied character of the 
processes that may participate in learning. Since learning is 
shown by the arousal of acts by partial stimuli, -or reduced 
cues, the cues of transfer may be any items to which the learner 
is sensitive. These include the sensory qualities of experience, 
the variety of sights, sounds, feels, smells, tastes, and all the 
sensory experiences, simple or complex, associated with the 
learner’s own body. 

They include also all the experiences of feeling and emotion; 
all the elements of pleasantness and unpleasantness, excite¬ 
ment and calm, strain and relaxation, ugliness and beauty, 
and whatever other affective qualities experience may offer 
and the~ world may provide. 
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J .Relational elements are equally effective ,: the shapes and 
arrangements; the locations and sequences; the times, rhythms 
and other temporal patterns; the relations of likeness and dif¬ 
ference; of cause and effect; such features as duration and 
distance. The position of a word in a series, the location of a 
proposition on the page, and similar trivial items, may become 
the cues to response. Moreover, the pupil’s memories of all f 
these varieties of experience may serve equally well as cues to j 
his thought, feeling and conduct. 

Transfer of thought, feeling, and conduct. Thought, feel¬ 
ing and conduct are the traditional fields in which responses 
may be classified, and the distinctions have a real usefulness, 
however arbitrary they may often appear to be. The response 
or act evoked by a reduced cue, and therefore involved in 
learning, may lie in any one of these fields, or in any combina¬ 
tion of them. 

In ordinary school learning responses on the level of thought 
occur in the form of memories, in the form of rules of pro¬ 
cedure, in the form of judgments, decisions, plans. The pupil i 
who is "reminded” of a disagreeable teacher by the sight of s 
his geography book has “transferred” to the geography lesson 
an item of learning that bears definitely on his performance, 
in it. The pupil who “recalls a rule of spelling” or a “tech¬ 
nique in arithmetic” is similarly able to use, on the level of 
thought, what he has formerly learned on that level. 

On the plane of feeling and emotion the evidence of former 
experience is perhaps more strikingly illustrated than in any 
other field of human activity. Our likes and dislikes, our fears 
and aversions, our feelings of shame, of mirth, of friendliness, 
and even the grossly organic feelings, such as nausea and 
excitement, occur with amazing readiness in response to slight 
elements of similarity, trivial common elements, subtle reduced 
cues. An important part of the education of the pupil con¬ 
sists of this training of attitudes, feelings, emotions, to readily 
available cues found in tasks, in personal situations, in social 
arrangements, institutions. 
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On the plane of overt motor adjustment, the postural levef 
of behavior, similar transfer easily shows itself. Just as much 
of our learning is in the development of motor skill, so much 
of the transfer, expected or unexpected, useful or detrimental, 
consists of the arousal of motor acts by details of a new situa¬ 
tion. The old joldier who “ca me to attention” a t the com¬ 
mand of the joker; the man in the elevator who “got out” on 
the wrong floor; the familiar case of the man who, on leaving 
the bathroom in daylight, reaches up and turns the switch 
thereby putting on the electric light, to his own surprise—all 
these are simple cases of transfer, positive or negative, on th e 
plane of motor adjustment . 

~~ ~MosTTof our acts are complex. They involve at one and 
the same time elements of motor adjustment, of feeling, and of 
thought. Any school situation likewise involves elements on 
all these levels. The teacher’s attention may be chiefly directed 
toward the verbal mastery of a paragraph. But the pupil 
meanwhile is establishing habits of action, habits of feeling, 
and habits of reflection and judgment, to all the elements of 
the situation. Many of the collateral gains, the incidental or 
concomitant learnings, may indeed turn out to be the items of 
greatest value in the socialization and ultimate adjustment of 
the pupil. Responses of skill, responses of appreciation, and 
responses of understanding—all three may be involved, and in 
complex combinations and patterns in any situation of learn¬ 
ing, and therefore in any situation of transfer. 

What may the pupil transfer from a lesson? Since transfer 
depends on learning, and whatever has been learned may be 
transferred to situations resembling, in some or other detail, 
the learning situation, elements of thought, feeling and con- 
i duct must all be considered. What, for example, may a boy 
be expected to transfer from a geography lesson or a geo¬ 
graphical “project”? A few brief indications may at least 
suggest the complexity of what goes on in such learning. 

On the plane of “thought and understanding” such a boy 
may discover new spatial and economic relations; he becomes 
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acquainted with previously unknown “map locations”; sym¬ 
bols, such as marks on maps, come to have meanings of a new 
sort; he becomes able to plan or judge in geographical terms, 
using as an aid only the bare outline maps, or his fleeting 
memories of such diagrams, or various verbal propositions, 
which serve as adequate cues for his decisions. 

On the plane of feeling and emotion, he establishes, perhaps, 
a dislike for the situation as a whole, because of such things 
in it as discouragement by the better performance of younger 
pupils; sarcasm or crossness or ugliness of the teacher; an 
aching tooth for which the teacher can scarcely be responsible; 
or the dull way in which the lesson is conducted. He may be 
expected to transfer such feelings—perhaps thereafter to dis¬ 
like all geographical topics, to detest books shaped and col¬ 
ored like the geography text, to have a strong aversion for all 
teachers, and a distaste for school work of any kind. Even 
the countries or peoples about which the lesson was shaped 
may thereafter have a negative feeling tone, and thus afford 
the beginnings of such a vague reaction as “racial prejudice.” 
Or the opposite of all of these feelings may be cultivated 
instead. 

On the postural plane, the plane of overt movement, he may 
learn to slouch in his seat; to have a furtive glance, refusing 
to look companions or older people straight in the eye; to 
frown or scowl whenever geography or school is mentioned; 
to bite his finger nails in any kind of distress. 

/The teacher who supposes that in a given lesson, say in 
arithmetic, all that the pupil learns is to “write down the 
units and carry the tens when adding” is overlooking an im¬ 
portant part of what goes on. There is no occasion for such 
a teacher unduly to feel the burden of his responsibility, and 
to worry over the personal and social fate of the pupil likely 
to result from the trivial learnings of this one lesson. It is, 
however, important to remember the complexity of any act of 
learning, and to realize that whatever reactions are now made 
to a situation as a whole have something to do with the be- 
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havior of the learner in future situations having elements in 
common with it. 

The “academic achievement” of the learner is a joint prod¬ 
uct of (a) his original ability and (b) the specific cue reduc¬ 
tions accomplished in the cumulative series of “lessons.” So 
also the final character and social role to be played by the 
pupil will be jointly determined by (a) his native characteris¬ 
tics plus ( b ) the cumulative transfers of thought, feeling and 
conduct from the situations comprising his “education.” 

^ Why transfer can never be complete. Education, through 
situations not identical with those in which the results of 
learning are ultimately to be used, works always against a 
handicap. Even when the experiments have shown consider¬ 
able transfer of learning from one situation to another, the 
amount of transfer improvement is less than the improvement 
shown in practice. 

Several attempts have been made, on the basis of the experi¬ 
mental results, to express in quantitative terms the general 
amount of transfer that may be hoped for, from one activity 
specially practiced, to another resembling it only in certain 
common elements. Starch 7 makes the following estimate, on 
the basis of numerous experimental results: 

As a general estimate, on the basis of experimental work done 
thus far, the amount of transference between the extremes of 100 
per cent and 0 per cent of transfer lies nearer to the zero end and 
is probably in the neighborhood of 20 per cent to 30 per cent of 
transference to closely allied functions and from that point on down 
to 0 per cent of transference to more unlike functions. 

The basis of this fact can be found in certain studies of 
transfer in functions of a very physiological kind. These are 
the experiments on “conditioning,” as it has been called, in 
the case particularly of lower animals, such as the dog. A 
brief account, and a partial correction, of these results has so 


7 From D. Starch, Educational Psychology (1927), p. 242. By per¬ 
mission of The Macmillan Company, publishers. 




TRANSFER AND FORMAL DISCIPLINE 426 

definite a bearing on the psychology of transfer that we give 
here a much abbreviated description. Detailed reports of 
such studies will be found in the publications of Pavlow and 
his students. 

These experiments were performed mainly on dogs, to whose 
salivary glands had been attached devices for collecting the 
saliva secreted at any given time. When attention is paid 
only to the saliva, and no record made of the rest of the ani¬ 
mal’s behavior, what is called a “conditioned reflex” secretion 
of saliva can be secured. 

When food is brought before the animal, saliva is secreted 
and the reaction time, the amount of saliva, and its quality, 
can be measured. The sound of a whistle, in the beginning, 
does not increase the flow of saliva. But if the whistle is 
blown each time food is presented, in time the sound of the 
whistle, occurring without the food, will produce salivation. 
Since this occurs only under the conditions of training, it is 
called a “conditioned” flow of saliva. 

It is clear enough that it is only the biased interest in saliva 
that leads to this being called a single reflex, and that has 
also led to a false account of such “conditioning” as the funda¬ 
mental fact in learning. Let us correct this impression before 
proceeding with the results of the experiment. If the dog’s 
ears had been observed, as well as his saliva, it would have 
been seen that these also take part in the process. What 
really happens is that, in response to food and whistle, the dog 
makes a total reaction to that total situation. He secretes 
saliva, pricks up his ears, and does various other things. To 
include the ear movements alone is enough to show the error of 
the concept of conditioning. 

Thereafter, in response to either food or whistle, the dog 
makes the same kind of total reaction that he previously made 
to the total situation. That is, among other things, he pricks 
up his ears and secretes saliva. Either the food or the whistle 
will now, as a partial cue, tend to lead to such a total reaction. 
But this is not conditioning of reflexes. It is just what we 
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have been describing throughout our account of learning as 
“cue reduction,” and is only a special and highly artificial and 
partly described case of it. With this correction of the ac¬ 
count, we may now turn back to the topic of transfer. 

A very important fact about learning is that the response 
to a partial cue, although the same in kind, is not usually so 
complete as the response to the total situation. Even the 
saliva, as measured in the case of the dog, was not so great in 
amount, when the whistle was sounded alone, as it had been 
in the original situation when both whistle and food were 
presented. Nor was it so good in quality; nor did it appear so 
promptly nor continue for so long a time. That is to say, the 
response to a partial stimulus tends also to be a partial or 
incomplete response. It is not quite so effective, even under 
the best conditions, as the response made in the original learn¬ 
ing situation. 

But this is precisely the fact that transferred improvement 
is less than the original learning might have led one to hope 
for. Since transfer is due to some common element, some par¬ 
tial identity, the transfer will be incomplete, and will vary 
I with the number of common elements or cues present. 

However effective the original learning, if it be accomplished 
in situations foreign to those in which the pupil is expected 
subsequently to perform, something will be lost. So much is 
this true that pupils can “recite” better in the same room 
where they have studied; they will pass examinations better 
; under the same circumstances and with the same teachers as 
i those concerned with the learning. Even a trained actor or 
public speaker performs better in places in which his practice 
has taken place, if other things are equal. 

Turn back to Poffenberger’s experiment on transfer, de¬ 
scribed earlier in the chapter. His learners gained 16 per cent 
in cancelling 3 and 5. When later tested in checking groups 
containing 3 and 5, or groups containing 4 and 7, they showed 
a distinct gain with the 3, 5 groups, but none with the 4, 7 
groups. This is transfer. But note that although they had, 
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in training, gained 16 per cent in cancelling 3 and 5, the trans¬ 
fer gain was only half this (8 per cent). And this was the 
largest amount of positive transfer shown in the experiment. 

Implications for education. The implication of these facts 
for education, in the devising of curricula, in the planning of 
teaching, and in the conduct of the lesson seems obvious. So 
far as possible, things should be learned in the way they are 
to be used. The more the materials, the personnel and the 
circumstances of training approximate the conditions of future 
life, the more effective will learning there accomplished be 
in the subsequent life of the pupil. 

If it be desired that, as the goal of teaching, pupils be ac¬ 
complished in checking numbers containing 3 and 5 or 4 and 
7, the very best training for that specific act is doing just that 
thing. To train in cancelling when life is going to call for 
checking, to train with 3 and 5 when life is going to present 
4 and 7, is a process to be described only by the use of bitter 
adjectives. 

To spend hours reading a dead language in the hope, only, 
that some of what is learned may transfer to the understand¬ 
ing of one’s own mother tongue, is a waste of human energy, 
than which nothing is more sacred. 

To prescribe laboratory science as a general remedy for 
slovenly “observation,” or literature for “quickened apprecia¬ 
tion,” or mathematics for “reasonableness,” is to forget the 
nature of learning. 

For learning is not the cultivation of traits, powers, or fac¬ 
ulties. It is the establishment of specific cues as the activators 
of particular behavior. Aside from such constitutional differ^ 
ences as pupils show, “traits” appear to be only the names of 
particular accumulations or groupings of such specific results. 
They are “generalized” only to the extent that the effective 
cues become reduced to such subtle elements as may be com¬ 
mon to a great variety of situations. 

It is just the desire to avoid wasteful occupation with arti¬ 
fact and to get closer to the concrete occasions of living that 
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has inspired most of the project methods, purposive problem 
procedures, schemes of activity education, and the like. It is 
facts such as these that have always given a strong claim to 
merit on the part of the methods of apprenticeship and study - 
and-work combinations. 

The sane educator should avoid extremes of either kind. It 
still remains true that many parts of a total activity can be 
improved by taking them as isolated segments and rehearsing 
them out of their context. It still remains true that man, 
above all other creatures, is capable of profiting from vicarious 
experience. The only care that need be taken is to see that 
the vicarious experience is really relevant, and that the item 
drilled is an actual segment of some important act. 

There is the further possibility that many of the "intan¬ 
gibles” and not easily measurable outcomes of education, such 
as work habits, character traits, attitudes of diligence, self- 
help, cooperation, and the like are so closely tied up with our 
feelings and emotions that they may be trained to very minor 
or general aspects which almost any array of human activities 
may have in common. 

In this respect there is much that could be said in favor of 
the “old-fashioned” procedures which sought to cultivate, if 
even by artifact, such socially valuable responses as adopting 
a task set by others, finishing a project once started, conform¬ 
ing to established regulations and expectations, meeting de¬ 
mands originating outside the self, adopting goals and adjust¬ 
ing one’s own pleasures to their attainment, and subordinating 
the ego to the larger life and plans of society. 

PROBLEMS 

1. Find in some of the older books on educational psychology 
quotations showing faith in the possibilities of formal discipline. 

2. Read in the literature the description of another experiment 
on transfer and report to the class the method and results. 

3. Provide a column of two-place numbers. Add the two digits 
of each number, taking the time required. Prepare similar columns, 
and in each case (ten different columns) multiply the two digits 
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and take the time for each. Then in a final column, again add the 
digits and take the time. Did you improve in multiplying? Did 
this improvement transfer to adding? How can you tell? What 
cautions and control data are needed? 

4. Read in Starch, Educational Psychology, the chapter sum¬ 
marizing many different experiments on transfer, and discuss with 
the class the difficulties and sources of error in such experiments. 

5. Criticize the statement, “By identical elements we mean men¬ 
tal processes that have the same cell action in the brain as their 
physical correlate.” 

6. What bearing does the fact that Latin students usually do 
better work in English than students who have not studied Latin 
have on the doctrine of transfer or formal discipline? 

7. If all high-school studies produce about the same slight 
amount of general transfer to general intellectual ability, what dif¬ 
ference does it make what a pupil studies or whether he studies 
anything ? 

8. Show two ways in which science might be taught, one with 
high and the other with low transfer value. 

9. Arithmetic teaching has often been criticized for introducing 
highly artificial and improbable problems. What difference does it 
make, so far as mastery of number relations and operations is con¬ 
cerned? What is the basis of the objection? 

10. Look up the subject of “cross education” in a book on general 
psychology or elsewhere. What is meant by this and what relation 
does it have to the topic of transfer? 

REFERENCES 

Briggs, T. H., “Formal English Grammar as Discipline,” Teachers 
College Record, 1913, No. 41. 

Coover, J. E., Formal Discipline from the Standpoint of Experi¬ 
mental Psychology, Psychological Review Monographs, Vol. 20, 
No. 3. 

Davis, W. W., Researches in Cross Education, Studies from the Yale 
Psychological Laboratory, Nos. VI and VIII. 

Fracker, G. C., On the Transference of Training in Memory, Psy¬ 
chological Review Monographs, No. 38. 

Gates, A. I., Psychology for Students of Education (Macmillan Co., 
1930). 

Hewins, N. P., The Doctrine of Formal Discipline in the Light of 
Experimental Investigation, Educational Psychology Mono¬ 
graphs, No. 16, 1916. 



430 EDUCATIONAL PSYCHOLOGY 

Rugg, H. 0., The Experimented Determination of Mental Discipline 
in School Studies, Educational Psychology Monographs, No. 
17, 1916. 

Starch, Daniel, Educational Psychology (Macmillan Co., 1927). 

Winch, W. H., “The Transfer of Improvement of Memory in School 
Children,” British Journal of Psychology, Vols. II, III, 1908-10. 

Woodworth, R. S., and Thorndike, E. L., "The Influence of Im¬ 
provement in One Mental Function upon Other Functions,” 
Psychological Review, Vol. 8, 1901. 



CHAPTER XIX 

PSYCHOLOGY AND THE CURRICULUM 

Questions about the curriculum. The curriculum is the 

"subject matter” of education, the particular acts the pupil 
masters, the information he sets out to acquire, the tasks and 
problems placed before him, the experiences that are provided, 
with which he becomes familiar and in which learning takes 
place. Why is any given curriculum just what it is? Does 
psychology play any part in the planning of a curriculum? 

"Incidental activities” also constitute a curriculum, not 
closely tied to the supervised program of the school. In the 
largest sense, life itself is a curriculum. Consider for example, 
the games the reader has learned to play, and why he learned 
them. He learned to play "pat-a-cake” and “peek-a-boo” 
because older persons imposed these upon him; croquet and 
marbles because other children were doing it; they were the 
fashion. He played with “imaginary companions” because he 
just happened upon it and found it to be fun. Dancing was 
learned, partly for social or “cultural reasons,” partly because 
the doctor said it would “strengthen the arches.” Many games 
were learned only because manufacturers and dealers found it 
profitable to make, advertise and sell them. Cross-word puz¬ 
zles were undertaken because during a spell of illness there 
was “nothing better to do”; golf, in the hope that in old age 
it would provide an agreeable avocation, or even a professional 
career. And so on, through the long list of games, and the 
longer list of reasons and influences. 

The games one learns are part of the curriculum of his edu¬ 
cation. They are not closely related to the work of the 
school, but they involve learning, teaching, motivation, 
methods of instruction, and all the other principles of educa- 
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tion. They comprise part of the “incidental activities” which 
are an important part of the education of the whole person. 
One gets only a sense of confusion when he tries to state the 
basis on which the curriculum of games was chosen and organ¬ 
ized. The history and philosophy of the school curriculum 
presents almost as great a confusion. 

It is not enough to say merely that certain things are found 
in the textbooks. Anything could be put in such a book. Why 
are some things there, and not others? And why do the par¬ 
ticular exercises or topics come in just the order they do, 
rather than in other conceivable orders? No one answer will 
suffice. Curriculum making has followed many rules and 
many ideals. It is our purpose in this chapter to show what 
some of the methods are by which the content and the se¬ 
quence of educational subject matter have been determined, 
and to raise the question as to how they should or might be 
determined in the future. 

In the first place, it is clear that what the curriculum is 
depends on what the aim or objective of education is consid¬ 
ered to be. Then there is the further question of just how the 
curriculum is to be selected with this objective in mind. 

An example from Plato. We shall begin a long way back 
in history. The Greek philosopher, living about twenty-three 
centuries ago, announced in his New Republic that education 
was chiefly to prepare youth to be the guardians oj the state, 
that is, soldiers. He continues in the following words: 

Then in our judgment the man whose natural gifts promise to 
make him the perfect guardian of the state will be philosophical, 
high-spirited, swift-footed and strong. 

But in what way shall we rear and educate them? What is the 
education to be? 

Perhaps we could hardly find a better than that which the experi¬ 
ence of the past has already discovered, which consists, I believe, in 
gymnastics for the body and music for the mind. 

The objective is dogmatically announced. The curriculum 
is to be determined by “the past experience of mankind.” But 
just what this experience has been, how reliably it has been 
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formulated, and how eternal its judgments are to be, we are 
not told. Plato himself is not absolutely sure what the “ex¬ 
perience of the past has discovered”; he merely holds a “be¬ 
lief” with respect to it. 

Now, even if we assume the objective, is it true that gym¬ 
nastics and music will make men philosophical, high-spirited, 
swift-footed and strong? And if so, just which gymnastics, 
and what songs or symphonies do it best? 

Nevertheless, the case of Plato illustrates a typical method 
of curriculum construction, and one that is not yet wholly 
abandoned. One selects an objective on the basis of authority ! 
and prescribes a curriculum on the basis of faith, supported by 
some vague conviction about “the experience of the past.” 
The faults of such a procedure are obvious. Aside from the 
wholly subjective nature of the data used, and the assump¬ 
tions about the effect of this or that experience, no attempt is 1 
made to relate the experience to the actual needs, distresses 
or problems of the learner. But we have seen that it is some . 
close relation of the act learned to the motivation of the 
learner that makes learning possible. 

An example from Comenius. Some two thousand years 
after Plato, a Moravian educator, Comenius, mapped out a. 
plan of teaching. To single out the particular detail we shall 
use is unjust to the historical importance of this man’s work, 1 
but with this apology we may use it as an illustration of our 
own problem. 

Comenius asserted that “the ultimate end of man is eternal 
happiness with God.” Education was to assist toward this 
end, by developing the traits of “knowledge, virtue and piety.” , 
He then chose, as the curriculum for this objective: 

Reading Physics 

Writing History 

Composition Geography 

Ciphering Catechisms 

1 See P. Monroe, History of Education (Macmillan Co., 1907), for 
an appreciative account of the work of Comenius. 
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Measuring Memorizing Bible texts 

Singing Learning moral rules 

Astronomy Mastering certain handicrafts 

This may be an excellent school curriculum. But how are 
we to know? On what grounds can it be related to the pro¬ 
fessed objective or to the needs of the learner or the require¬ 
ments of society? Do ciphering, singing, astronomy, really 
promote piety? Is there substantial evidence that even learn¬ 
ing catechisms, Bible texts and moral fules does this? And if 
so, just what songs, just what problems in arithmetic, do it 
best? It seems clear that Comenius had only a personal basis 
for the selection of his curriculum and was far from demon¬ 
strating its adequacy, even assuming the objective to be sound. 

A more modem illustration. Two hundred and fifty years 
after Comenius, an English philosopher, Herbert Spencer, 2 
wrote a famous essay on education. In it he objected to the 
prevailing English view which had been vigorously formulated 
by John Locke 8 in about the same era as that of Comenius. 
This was based on the doctrine of discipline. The curriculum 
was to be chosen not because of the intrinsic usefulness of its 
content, but because of its effect on the general powers and 
attitudes of the pupil. Mathematics was the favorite instru¬ 
ment—“Not so much to make them mathematicians as to 
make them reasonable creatures . . . that having got the way 
of reasoning, which that study necessarily brings the mind to, 
they might be able to transfer it to other parts of knowledge 
as they shall have occasion” (Locke). 

Spencer maintained, on the other hand, that the immediate 
or intrinsic usefulness of the material ought to determine what 
was learned, and that discipline could come, if wanted, from 
learning things “of most worth” as well as from learning 
things intrinsically useless. 

The usefulness of knowledge was the degree to which it 
enabled the learner “to live more completely,” and the various 

2 H. Spencer, Essay on Education (1860). 

3 J. Locke, Thoughts on Education (1693). 
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forms of such usefulness were surveyed in a logical analysis. 
On the basis of a similar logical analysis the prevailing sub¬ 
ject matter of education in the schools was rejected, and the 
conclusion was reached that “the study of science, in its most 
comprehensive meaning, is the best preparation for all these 
orders of activity.” 

Science . . . the household drudge [who] . . . has been kept in 
the background that her haughty sisters might flaunt their fripperies 
in the eyes of the world . . . will be proclaimed as highest alike in 
worth and beauty, and will reign supreme. 

This argument of Spencer’s was the definite forerunner of 
the modern science of education, with its attempts to prove 
all things, to measure results, to determine experimentally the 
values of materials and techniques, and to adapt procedure and 
curriculum to the objective and the pupil. But it was after 
all only an argument. It was not based on objective evidence 
nor on experimental results. It was based vaguely on “the 
experience of the present,” as Plato’s argument was based on 
“the experience of the past.” 

Some of the many methods by which contemporary students 
of education seek to avoid the errors of these earlier efforts 
will be suggested by the brief summaries given in the following 
sections. Some six or seven ways of trying to arrive at a 
curriculum will be illustrated by recent examples. 4 

The method of job analysis—spelling. Job analysis means 
a study of the future needs of the learner. What skills, infor¬ 
mation, or attitudes, will the pupil find a use for when he has 
become an adult and has abandoned his formal schooling for 
the practical activities of life? The answer to such a question 
may be used to guide the educator in mapping out instructive 
experiences and subject matter for the learner. Such a 


4 A valuable reference in this connection is W. W. Charters, Cur¬ 
riculum Construction (Macmillan Co., 1925). The Twenty-sixth Year¬ 
book of the National Society for the Study of Education (1926), Vols. 
I and II, is wholly given to the topic “Curriculum Making, Past and 
Present.” 
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method may be applied in the kindergarten, in the program of 
general education, in the trade and professional school and in 
industrial education as well. Our example is chosen from the 
specific field of spelling. 5 

It was decided that the words chosen as the basis of the 
spelling vocabulary in the lower elementary grades should be 
words actually used in writing ordinary letters. Therefore 
2,000 such letters were secured and all the words tabulated. 
The letters were those actually written by adults—family 
letters, love letters, and letters to business firms, lawyers, 
physicians, newspapers, publishers, teachers, and various or¬ 
ganizations. *11 

From these letters (containing over 100,000 words) there 
were taken at random about 24,000 words (the first word of 
each line of all letters). These were of course not all dif¬ 
ferent words; some words occurred many times, one even 
appearing over a thousand times; about one-third of them 
appeared but once. The use of 542 words, some of them 
often, made up seven-eighths of the total counted. These 
words were listed according to the number of times each was 
used. The most frequent (comprising one-fourth of the total) 
were I, the, and, you, too, your, of, for and in. 

In further development of this method * the same investi¬ 
gator found the 1,000 words most commonly used, as shown 
in his own list and various other lists compiled by other stu¬ 
dents. These were divided into lists and were dictated for 
spelling by 70,000 children in the schools of many cities. 
The errors were recorded and in this way the relative difficulty 
or chance of correct spelling by different grades was found. 

After this the various words were arranged in columns, each 
column containing words of equal difficulty. On the basis of 
the experimental results the standard ability of each school 


8 L. P. Ayres, “The Spelling Vocabularies of Personal and Business 
Letters,” Russell Sage Foundation, Pamphlet No. E 126, 1913. 

* L. P. Ayres, “Measuring Scale for Ability in Spelling,” Russell Sage 
Foundation, Pamphlet No. E 139, 1915. 



PSYCHOLOGY AND THE CURRICULUM 43> 

grade in spelling the words of each column was found. The 
words then constituted not only a spelling curriculum, present¬ 
ing the words most likely to be used, but also a scale of 
performance with which the actual achievement and progress 
of any particular class or individual could be readily com¬ 
pared. 

This method of curriculum construction has been applied in 
many other fields, in general education and in industrial train¬ 
ing. 7 Its principle is experimental, and the results can be 
checked up by other observers. It seeks definitely to relate 
the things learned to the needs of the learners—not the imme¬ 
diate and felt needs, to be sure, but future needs, which it 
seeks to predict. Since in human beings of a certain level of 
intelligence the thought of future needs can become a present' 
motive, the method conforms to that extent to our analysis of I 
the learning process. 

Many objections might be raised. Since the needs of indi¬ 
viduals are going to be different, this method provides only for 
some hypothetical awerage person; many would learn to spell 
words they would never use; others fail to learn words later to 
be needed. But general education can be expected to provide 
only for general outcomes. And the pupil’s education need 
not stop with his set spelling lesson. 

New words are constantly coming into use which may be 
more needed in the future than those counted in current let¬ 
ters. Again, adults tend to use only words they have learned 
to spell, so that a count such as this does not necessarily show 
what words they should like to use, but only the words with 
which their own previous education has equipped them. It 
might even be suggested that words that adults are to use so 
often will be learned in the ordinary course of life, and that 
the class in spelling might better occupy itself with words to be 
used less frequently, since it would be these words which the 

7 For an example in the case of arithmetic see G. M. Wilson, A 
Survey of the Social and Business Uses of Arithmetic, Contributions to 
Education (Teachers College, Columbia University, 1919). 
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adult might not have mastered in the incidental activities 
of life. 

But the psychology underlying this method is sound enough. 
Those acts are chosen which are to be called for on future 
occasions. These acts are now trained to cues which will be 
available on those future occasions, by reducing the stimulus 
which the pupil requires in his first attempts to spell the 
words. 

The inventory of immediate needs. This method contrasts 
with that of job analysis, in that the present needs of the 
learner are used in selecting the curriculum, rather than the 
supposed needs of the future adult. To illustrate the contrast 
we may again choose the case of spelling for our illustration, 
although this method may be used as widely as any. 

This time 8 the investigator raised the question—“What 
words, grade for grade, do children use in their own free writ¬ 
ten speech, and what words therefore do they need to know 
how to spell?” No thought of a future need is here relied on. 
The actual present distress or difficulty of the learner serves 
as the motive of the learning act. The method of arriving at 
the particular curriculum and its arrangement was as follows. 

Over 1,000 children, in Grades 1 to 6, in four different 
parts of the country, were asked by their teachers to write 
themes. The themes were not on “lesson” topics, although 
they were written in the regular class hours. Each pupil 
wrote many themes, these being continued until tabulation 
showed that no new words were appearing in the pupil’s 
writing. The number of themes ranged from 56 to 105 for 
each student. 

In all these themes (over 75,000) the total number of 
words was about 15,000,000. But only about 4,500 different 
words were used by two or more per cent of the children in the 
grades in which the use of the word first appeared. Prac¬ 
tically every one of these words was wrongly spelled by one 

* J. F. Jones, Concrete Investigation of the Material of English Spell' 
ing (University of South Dakota, 1915). 
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or other pupil, the average number of misspellings per pupil 
being 48. 

The most frequently misspelled words were made to con¬ 
stitute a special group known as the “100 spelling demons.” 
This group begins with which, their, there, separate and 
don’t, and ends with to-night, hoarse, said, wrote and read. 
The total list of often used words thus constitutes the basis of 
a spelling vocabulary for such children,- and special emphasis 
may be given to the spelling demons. 

This method of choosing and arranging the curriculum in 
terms of the immediate needs of the learner contrasts not only 
with the method of job analysis, but also with the notion of 
Comenius that spelling should be taught in order to promote 
piety and with that of Spencer that only science can ad¬ 
minister to complete living. 

Corrective training as a basis—physical education. In 

planning a physical education course for a high school 8 a 
method was introduced which has also been applied in various 
other fields. A list of common physical measurements was 
compiled, with standards of performance applicable to stu¬ 
dents of different ages. All the pupils were then examined, 
and grouped according to the degree and character of their 
physical defects. 

The normal group, those free from defects, were allowed to 
engage in the usual athletic games, according to their interests. 
In a second group were placed those “organically and me¬ 
chanically sound but with poor general musculature”; these 
were placed in a special gymnasium class designed to develop 
them in a general way and to arouse in them an enthusiasm for 
physical exercise and an interest in physical development. 
Those with marked defects were put into various sections of a 
third group, according to the nature of their defects. Fori 
each of these sections special “corrective” exercises were pre- 

8 E. M. Todd, “Provisions in the High-School Curriculum for Cor¬ 
recting Physical Defects,” Journal of Educational Research, Vol. Ill, 
No. 1. 
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scribed which were calculated to improve their special 
defects. 

In a similar way 10 a survey was made of the frequency of 
various errors in the written compositions of high-school and 
college students, and recommendations made concerning the 
time and emphasis given to the correction of such sources of 
error in the teaching of composition. 

A method of “remedial instruction” in vogue in elementary 
schools adopting some form of the philosophy of spontaneous 
education and free activity also illustrates this method of cor¬ 
rective instruction. In general theory, the pupils in such 
schools are to occupy most of the time at school in “actual 
living” of some sort, pursuing activities according to their own 
individual and social interests, at least within the scope of the 
teachers’ suggestions and the opportunities afforded by the 
resources of the school. It is hoped that in this incidental 
living they will achieve most of the information, the desirable 
attitudes and skills more formally impressed upon pupils living 
under the traditional curriculum of elementary instruction. 

From time to time they are examined, the content of the 
examinations being set by some preconceived notion of a cur¬ 
riculum in which pupils ought to be proficient. Those who do 
not do well in such tests are given special examination, with a 
view to “remedial diagnosis and instruction.” Special teach¬ 
ers are introduced perhaps, to make good the defects from 
which the pupils are found to be suffering as the result of 
failure to achieve the expected learning in the course of free 
activity. 

The report of the principal of a school in which the method 
of free education was being experimentally tried is in¬ 
structive. 11 

We were able to maintain this year three full-time remedial work¬ 
ers. . . . The remedial staff . . . has during the year worked with 

10 R. I. Johnson, “The Persistency of Errors in English Composition,” 
School Review, October, 1917. 

11 Report of the Principal of Horace Mann School for 1930. 
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101 children. . . . Gains from .7 of a year to 3 years’ achievement 
have been secured. To my mind the remedial program is an exam¬ 
ple of what can be done with children. 

In cases such as this the method of corrective education 
does not have any actual bearing on the problem of the cur¬ 
riculum. The curriculum exists pre-formed and is in the hands 
of the examiners and the remedial teachers as a set of stand¬ 
ards of achievement. The theory would seem to be that only 
in the case of manifest failure to achieve the results unwit¬ 
tingly should the nature of the curriculum be consciously con¬ 
sidered. When the method succeeds, it would appear to be 
due to the psychological fact that activities pursued by free 
choice are more whole-heartedly learned than when they are 
set before the pupil as school tasks. 

A curriculum based on pupil interests—reading. It is use¬ 
ful to distinguish between the needs and the interests of the 
pupil at the time of his instruction. His needs may be very 
specifically known, as in needing to be able to spell a certain 
word in a composition. His interests may be more general, 
less specific. They indicate pleasure in the activity, and this, 
according to our analysis, also means relief from some irri¬ 
tant. But the precise nature of the difficulty may not be 
known; it may be relief from monotony that is felt; or relief 
from some previous annoying activity; relief from vague curi¬ 
osity, and so on. 

The interests of the learner have been used as a basis for 
curriculum construction and arrangement. The elective sys¬ 
tem in college instruction approximates this method. We may 
use as our example the case of planning the reading curricu¬ 
lum in the lower grades. 12 This particular case involved “the 
selection and grade classification of reading material according 
to the interests of children, as reported by teachers and 
pupils.” 


12 W. L. Uhl, Scientific Determination of the Content of the Elemen¬ 
tary School Course in Reading (University of Wisconsin Studies in the 
Social Sciences and History, No. 4). 
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A questionnaire sent to over 2,000 teachers of reading in 80 
cities, asked them to indicate: 

(а) The reader (text) most used in the grade 

(б) Two selections (from this reader) which pupils ask to re-read 
most, and the reasons given for their choice 

(c) Two selections which the pupils discuss most enthusiastically, 
and the point of special interest in each 

(d) The selection most effective in stimulating pupils to do in¬ 
dependent thinking, and the reason 

( e ) The selection proving most satisfactory from every point of 
view, and the reasons 

Similar selections were also requested in the case of dislike, 
lack of discussion, inability of the pupils to understand, and 
generally poor results. 

A second questionnaire made numerous detailed inquiries 
concerning the interest of the pupils in lists of standard selec¬ 
tions, contained in many readers. Such questionnaires were 
received from teachers in 49 cities, 741 teachers in all. 

Then such selections, chosen because of their wide use and 
the variety of their appeal, were printed uniformly, and copies 
put in the hands of 529 pupils in a number of schools. In co¬ 
operation with the teachers, who understood the purpose of 
the inquiry, the pupils were asked to read the selections, to 
discuss them in class, and to write replies to a series of ques¬ 
tions concerning their likes and dislikes for the various 
selections. 


Selections 

Frequency 

Per Cent 
Favorable 

“Little Red Hen” . 

I 

33 

100 

“Cinderella” . 

14 

100 

“Santa Claus” .1 

28 

06 

“The Bee”. 

18 

67 

“The Star” . 

11 

46 

“Old Woman and Pig”. 

11 

27 

“The White Lily” *, 

17 

12 

“Rose, Daisy and Lilly” 

15 

0 
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The results may be illustrated by a few selections as re¬ 
ported by the teachers in the first questionnaire, in the case of 
first grade children. 13 These results are shown in the table on 
the preceding page. 

On the basis of relative results showing the interest of the 
pupils in various reading selections, recommendations are 
formulated concerning the reading material to be included in 
the curriculum for each grade in the elementary school. 

In a similar way teachers of psychology have often asked 
the students to vote, at the end of the course, on the relative 
interest of the various topics studied during the term. The 
suggesion is that later selections and arrangements of topics 
should be based, at least in part, on these expressions of inter¬ 
est. The method, in all its forms, puts a good deal of responsi¬ 
bility on the uninformed pupil and is perhaps least likely to go 
astray in cases where it is the activity rather than the content 
that is important. 

Expert opinion and the curriculum—arithmetic. A favorite 
method of deciding issues in certain kinds of legal disputes is 
to call for the testimony of experts who are supposed to be 
qualified. Such an appeal to authority may often be the 
quickest way out, although it has its dangers. Certain fea¬ 
tures of a study of the economy of time in arithmetic 14 sug¬ 
gest this method, although not directly intended as a final 
formulation of a curriculum. 

It was desired to find a list of problems in arithmetic 
“which arise in human activities and which possess a sufficient 
degree of utilitarian or socializing value to justify their being 
designated as minimal essentials.” Although it was realized 
that “the ideal procedure would be to make a complete survey 
of activities to ascertain what arithmetical problems exist and 

13 This list is adapted from a summary of the investigation given 
by Charters, op. cit., p. 323. 

• 14 W. S. Monroe, in the Sixteenth Yearbook of the National Society 
for the Study of Education, Part I, “Second Report of the Committee 
on Minimum Essentials in Elementary-School Subjects” (Public School 
Publishing Co., 1917), pp. 111-127. 
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the frequency of their occurrence,” this plan was not judged 
to be feasible. 

Instead, it was assumed that the problems possessing suffi¬ 
cient value to be included in the list “are to be found in our 
present arithmetic texts and in other accessible printed prob¬ 
lem lists.” Four textbooks, written by previous experts, were 
therefore chosen as the source of the materials to be examined. 
With this material as a starting point, the attempt was made 
to classify the problems, to relate them to official lists of 
occupations. 

The authors were not found to agree closely. If a vote of 
three out of four of the experts be used as the basis for de¬ 
ciding upon the importance of problems or types of problems, 
“we arrive at the conclusion that there are not more than 372 
type problems which are important enough to be included.” 

In a planned reorganization of the curriculum of a liberal 
arts college a committee on curriculum was appointed to un¬ 
dertake the project. By the method we have just illustrated, 
the committee proceeded to secure the catalogues and an¬ 
nouncements of other colleges, in order to discover what other 
experts felt about the matter and in this way to arrive at an 
informed judgment as to what the curriculum of & college of 
liberal arts should be. Whatever the merits of this method 
may be, it has little relation to the problems of educational 
psychology. 

Objective social survey as a basis—geography. One point 
of view in curriculum construction and organization empha¬ 
sizes the “critical study of society” as a technique. 15 This 
would include— 

(а) A study of the social needs of the individual learner 

(б) The interests and abilities of the individual learner 

(c) An experimental approach to determine the most effective 
organization of the educational materials 


i® The example to be used here is Harold Rugg and John Hockett, 
Objective Studies in Map Location, Social Science Monographs, No. 1 
(The Lincoln School, Teachers College, 1926). 
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The plan has been outlined in the case of the social sciences 
in the following way: 16 

To illustrate from the social sciences, they would determine by a \ 
critical and thorough study of society what are the problems of con- ' 
temporary life, what are the fundamental generalizations, what are 
the great concepts, what are the needed location facts and facts of 
time (needed in the sense that a person is uninformed without a 
knowledge of them). That is, they would secure rank-order lists 
showing the relative importance of these various materials. Having 
thus determined the materials, they would use them in experiments 
with pupils of varying ages and with the materials arranged in alter¬ 
native modes of organization. And all of this would be done for 
the purpose of finding experimentally the most effective mode of 
organization. 

The method may be illustrated by using as an example the 
study made by these authors of the relative importance of 
various facts and relations in the study of geography, with 
special reference to the location of countries, cities, moun¬ 
tains, rivers, oceans and the like. 

Calling attention to the impossibility of an “encyclopedic” 
curriculum in geography, they begin with the following 
questions: 

Is Bucharest the capital of India? Is Warsaw in China? Should 
educated men and women be able to answer such questions as these? 
Is it of any importance that college students do not know where 
Havre, Zurich, or Barcelona are? Nineteen college students out of 
one hundred and twelve located Colombo in Colombia. Is that a 
matter of concern? 

Out of an enormously long list of location facts that compose a 
complicated world order, which ones are of universal, frequent, and 
necessary utility to the great masses of our people? Specifically, 
what is the relative order of their importance? 

An attempt was then made to secure such rank-order lists for 
twenty different varieties of geographical facts. While recog¬ 
nizing that an empirical study of what people do must be 
supplemented by the judgment of “frontier thinkers” as to 


« Ibid., p. 21. 
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what they should do, it was believed that the factual value of 
different materials such as these could be determined by a 
tabulation of their relative frequency and prestige in con¬ 
temporary usage. 

Using a great number of sources or “criteria” and weighting 
these in ways which need not be detailed here, they arrived at 
such a rank-order for the twenty types of location-facts by 
tabulating the occurrence of these items on the following 
bases: 

1. Bank clearings ffor cities of the U. S.) 

2. Statistics of trade (for all countries) 

3. Statistics of population (for cities and countries) 

4. Area of territory (for countries) 

5. Number of magazine articles published in 4 years (dealing 
with regions, cities, mountains, waters, islands) 

6. Frequency of mention in critical journals 

7. Frequency of mention in treatises on history and world 
affairs 

8. Data from previous studies of newspaper and magazine al¬ 
lusions 

9. Statistics of freight tonnage (for ports of U. S.) 

10. Value of total commerce (for ports of the world) 

11. Number of miles of railroad track (for railroads) 

12. Total operating expense and revenue (for railroads) 

13. Percentage of world output of important minerals (for regions) 

14. Amount of traffic over ocean lanes of trade (for trade routes) 

15. Percentage of population engaged in manufacturing (for 
regions) 

16. Areas of dense population 

17. Areas of production of agricultural goods (for regions) 

So far as the mere knowledge of locations is concerned, and 
with no necessary conclusions as to historical or other sorts of 
importance, rank-order lists for the various items of the world’s 
geography result, such as the following sample will illustrate: 

40 cities of the U. S., beginning with New York, Chicago, Phila¬ 
delphia, Boston, San Francisco, Detroit, and ending with Hart¬ 
ford, Houston and Harrisburg 

61 countries of the world, beginning with United States, France, 
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Germany, China, Great Britain, Russia, Japan, and ending 
with Siberia, Salvador and Paraguay 

30 rivers, beginning with Rhine, Nile, Danube, Mississippi, Hud¬ 
son, Volga and ending with Elbe, Ohio, and Meuse 

40 bodies of water, beginning with Pacific, Atlantic, Mediterra¬ 
nean and ending with Long Island Sound, Puget Sound and 
Indian Ocean 

12 U. S. railroads, beginning with Pennsylvania, Southern Pacific, 
and ending with Great Northern and Missouri Pacific 

This accomplished, the remaining problems are conceived 
to be: 

(a) Discovering the relative importance of location-facts as com¬ 
pared with other material in the total social science program 

( b ) Determining how much of this material shall be attempted, 
on the basis of the time available and the relative importance 
of the facts 

(c) Devising the most effective technique of learning such loca¬ 
tion-facts, in company with the other materials of the pro¬ 
gram 

This method of planning a curriculum makes many contacts 
with psychology. It involves a psychological analysis of the 
nature and process of learning and teaching. It requires an 
experimental and objective attitude which the study of psy¬ 
chology should do much to foster. It uses techniques of mea°- 
uring “values” which, while not exclusively psychological, 
are more nearly related to various psychological methods than 
to those of any other science. It leads to questions of tech¬ 
nique and of method—of presentation and organization of 
materials which fall well enough within the province of the 
experimental psychology of education. 

Planning a college curriculum. The illustrations cited have 
been concerned with small portions of a curriculum, rather 
than with large sections of an educational program. We may 
conclude with the account of a more elaborate undertaking, 17 
resulting in a plan for the required courses in the curriculum 
of a college for women. 


17 Charters, op. cit., Ch. xxvii. 
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The assistance of women college graduates, who were home¬ 
makers or were unmarried and engaged in vocations, was 
enlisted in a job analysis of their activities in the years after 
graduation. Several hundred women kept diaries of the activi¬ 
ties carried on for a period of one week, and these activities 
were then classified and analyzed into twenty-three groups, 
common both to the married and the unmarried. These 
activities were to be used as the basis for determining the 
content of the college course for such women. It was then 
necessary to determine which of these common activities 
might be provided for through school instruction. The groups 
of activities resulting were: 

Foods 
Clothing 
Physical hygiene 
Communication 
Reading 

Recreation and play 
Social relations 
Civic relations 
Personal study 
Schooling 
Reproduction 
Mental hygiene 

Decision as to which of these would yield to the methods 
of school instruction in a profitable way was made by the 
consensus of opinion of experts in education. The subjects 
thus chosen to constitute the “cultural core” of the curricu¬ 
lum of a college for women were as follows: 

Clothing: About equally important for both married and un¬ 
married women 

Mental hygiene: Including individual and social adjustments of 
a psychological kind 

Composition: Oral and written English. About 20 per cent of 
the activities involved communication 
Social science: Covering civic, economic and political problems 
of a wide range 


Religion 

Music 

Art 

Literature 

Nature 

Increasing the circle of interests 
Free associative thinking 
Introspection 
Increasing the income 
Vocational activities 
Random interests 
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Reproduction: Including problems of marriage, and related to 
the subject of physical hygiene 

Esthetics: Appreciation of art, drama, literature and nature, 
and certain ethical and philosophical topics 

Financing: A practical course from the point of view of the 
consumer, including income, costs and budget matters 

Many activities recorded in the job analyses are not pro¬ 
vided in this core curriculum. Some of them related only to 
one of the groups (married or unmarried); some, being 
strictly vocational, were felt to lie outside the province of the 
liberal arts college; others seemed best taken care of in inci¬ 
dental ways; some were not- believed suitable for formal 
methods of instruction. Since this represented only the re¬ 
quired curriculum for all students, some interests could be 
taken care of by elective subjects, according to individual 
needs. 

It was believed that such a “cultural core” curriculum , 
would “assure to each woman a consideration of the quite 
fundamental activities with which all women within the 
national group are concerned.” It will be observed that in 
this enterprise many of the methods we have been illustrating 
were used to supplement one another. Job analysis was under¬ 
taken; many of the future needs were identical with the 
immediate needs of the students; ex-pert opinion was utilized 
in selecting the subjects suitable for college instruction; the 
diaries kept were in themselves the raw material of a social 
survey; provision was made for individual interests by the 
elective topics to be grouped about the “cultural core”; the 
general plan adhered closely to the original liberal arts 
objective. 

Psychology only a contributing factor. In the planning of 
a major curriculum, psychology is only a contributing factor. 
It may supply questions, methods of investigation, and critical 
comment; but many other educational specialties must also 
contribute. There are philosophical and administrative prob¬ 
lems ; social, economic and industrial considerations, as well as 
ethical and financial ones. 
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Within the major curriculum psychology may be still more 
concerned with problems of organization, effective sequence, 
relation of activity to motive and adaptation to individual 
differences. The problems of the curriculum must always be 
closely related to those concerning the technique of instruction. 
Psychology also must be mainly responsible for the knowledge 
of the nature of learning, its possibilities, its effects, and for 
information concerning the character of the learner who is to 
live the curriculum which is his education. 


PROBLEMS 

1. Make a list of the games you have mastered, or the books 
you have read, and try to discover just why these, rather than 
others. 

2. Examine this book on educational psychology and see if you 
can discover why the chapters follow their present order. 

3. What fields are mapped out for your own educational pro¬ 
gram? On what grounds were just those subjects chosen? 

4. Should students be allowed to decide their own curriculum? 
Under what circumstances? 

5. Read Herbert Spencer’s famous “Essay on Education” and 
discuss with the class the arguments there presented. 

6. How would you discover by job analysis what might best be 
done in the sewing class? The woodworking class? The class in 
educational psychology? 

7. How could the “inventory of immediate needs” be applied to 
organizing the course in algebra? 

8. How would you undertake to base a physical education pro¬ 
gram on “pupil interests”? 

9. What methods were probably used in formulating your course 
in educational psychology? 

10. What objections might be made to the “contemporary survey” 
as a basis of curriculum construction? 
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CHAPTER XX 

THE BEHAVIOR OF SCHOOL CHILDREN 

Problems of ‘ ^deportmen t” have always played a large part 
in the work of the teacher and principal. The current tend¬ 
ency is to s ubstitute the term “adjustment .” The shift in 
emphasis is from the comfort of the teacher to the welfare of 
the pupil. Teachers are naturally concerned with pupil be¬ 
havior that reflects on the authority and prestige of the 
teacher, or that interferes with the orderly and dignified con¬ 
duct and management of the classroom. The “rod” was often 
used as a possible cure for dullness, but more often as a 
penalty for breaking “the rules.” 

Problems of pupil “management” will perhaps never be 
absent from education, certainly not from education under 
compulsory attendance laws. However zealously educators 
may aspire to teach pupils to manage themselves, they can 
scarcely escape the preliminary burden. Even educated 
adults require management by others in the interests of the 
group. Relations between teacher and pupil, or among pupils 
when they “govern themselves,” are full of intimate psy¬ 
chological problems. Can a brief survey of pupil behavior 
and misbehavior offer anything of value for such complicated 
problems of human relationship? 

However much we may emphasize conduct as a problem of 
adjustment; however much we may exalt the sanctity of the 
individual over institutional rules and the comfort of teachers, 
we cannot escape the fact that misconduct is a reality and 
must be handled. In highly developed school systems the 
visiting teacher, the student counselor, the clinical psychologist 
may assume responsibility for the more serious and intractable 
cases. This calls for a skilled technique and for detailed in- 
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dividual consideration of which no account can be briefly 
given. 

We may, however, consider such general features as the 
studies of school behavior have brought to light. The study of* 
general tendencies and group characteristics may afford a 
useful background from which the student of education may 
proceed to more detailed studies of misconduct, school dis-ji 
cipline, class management, and personal adjustment. It mayj 
be well to begin with a brief sketch of the normal tendencies 
of behavior during the school years. 

Normal trend in behavior. Before the average child be¬ 
comes of school age (if we omit from our account the pre¬ 
school agencies of the nursery and the kindergarten classes) 
he has accomplished a surprising amount of development and 
perhaps a good half of his learning. 1 The bodily structures 
and functions have developed. Motor coordinations have 
advanced from practically a zero point to a degree of com¬ 
mand and precision that enables the child to leave the home 
and venture into the world of the school. Thought has 
evolved, in terms chiefly of gesture, imagery, and language, to 
ahigh level of adequacy. Emotional organizat ion and grada¬ 
tion have established an effective base for future development 
and particularization. A period of negativism culminating at 
about the end of the second year will have been passed 
through. Individual patterns of attitude, such as those wel 
have called introversion and extroversion (see Chapter V) [ 
will have already become fairly characteristic in degree or 
balance, either on the basis of heredity or on the basis of 
early experience, training, home situation. 

A second stage of development which is commonly recog¬ 
nized will also have been fairly completed—the period often 
called the questioning age, terminating at about the time of 
school admission to the first grade. This period has been 

1 For a detailed account of the course of human development through¬ 
out the life span see H. L. Hollingworth, Mental Growth and Decline 
(D. Appleton & Co., 1927). 
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marked by a rich intellectual curiosity. The period of eternal 
questioning will have yielded a reasonable fund of informa¬ 
tion, and curiosity will have been either amply encouraged or 
more or less checked and discouraged. 

The characteristic tendencies to fantasy and make-believe 
wj]l have gra dually given way to some more or less clfea? 
distinction between the world oT “reality” and the subjective 
world of wishes and fancy. The average child of six years 
will be capable of distinguishing between truthful report and 
willful misrepresentation of facts. Much further analysis and 
appreciation of the nature of the “objective” world of adults 
will yet be required, however, and “imaginary companions” 
will not have been entirely abandoned by the bright. 

The child’s drawings will reflect much of the picture of 
mental development at this age. It is the age of “descriptive 
symbolism,” in which drawings portray what is known to be 
there, rather than direct depiction of what is presented to the 
senses. Standards of behavior will still be highly specific. 
No appreciation of the nature of right and wrong will yet 
have been well developed, although many distinctions will 
have been learned between things that are and are not per¬ 
mitted or approved by the elders. ^ 

At the age of three, typical lines of childish occupation and 
interest do not cover a time span of more than a quarter of 
an hour, and variety, fickleness and activity are the rule. 
There will in the years immediately to follow be strong indi¬ 
vidualistic tendencies, struggles for self-expansion, plays will 
not easily take a socialized form, and a fairly strong sense 
of property and personal rights may be expected to show itself 
under ordinary conditions. Community of knowledge is ex-1 
tremely limited and what the school calls socialization is justl 
on the point of explicit cultivation. 

The elementary school years. The years of the early grades 
will cover mainly the s pan from the questioning age of pre¬ 
sch ool life to the period of puberty and adolescence—a lo ng 
stretch sometimes called the “big Injun age? 1 The designs - 
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tion tells a long story. The bodily signs of sex maturity are 
not yet in evidence, and interests tend to keep boys and girls 
apart rather than to draw them together. Ri valry rather 
t han c ooperatio n is strong . Boys will still be larger and 
stronger than girls and will excel them in the muscular dex¬ 
terities. 

Social pressures will have strongly differentiated the be¬ 
havior and interests of the two groups, boys and girls. In 
both cases physical and intellectual development will now 
have reached a point where greater freedom is permitted; 
children released from the close supervision of the home emerge 
into the more impersonal supervision of teachers and admin¬ 
istrators. This impersonal regime may often be one for which 
they have been ill-prepared by the fond attentions of parents, 
uncles and aunts, and conside rable rubbing off of the sha rp 
corners of individualism will be required. 

The period has been described as one of “competitive 
socialization.” Scorned by the adolescents of their acquaint¬ 
ance, who now seem like grown-ups, and in turn shunned by 
the younger children who seem now to be “babies,” there is a 
strong tendency for like ages to flock together, and for the 
environment to be exploited by juvenile groups and “gangs.” 
Play activities will now be very social in the sense that many 
individuals may take part. But there will be little subordina¬ 
tion of individual prowess to the good of the group. Indi¬ 
vidual competition will be strong, but a keen need for the 
presence of an audience will be felt. 

Boasting, bullying, teasing, showing off may be expected, 
and on the part of the boys considerable interest in exhibi¬ 
tions of fortitude, speed and strength, cleverness. Concern 
over features of form, finish and grace will be low; excite¬ 
ment, speed and adventure will be preferred. Livelier modes 
of intellectual play and games will also be appreciated. Col¬ 
lecting activities and interests will be keen and can easily be 
directed into useful channels. 

From the point of view of school “discipline” the middl.e of 
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' the period, the 5th and 6th grades, will be the most taxing on 
the patience and serenity of the teacher. Sex curiosity, just 
developing, may lead to disapproved outlets, inquiries, mildly 
obscene talk and acts. The failure of high intellectual appre-, 
ciation of the moral criteria of conduct will make behavior 
strongly influenced by individual loyalties. The general 
noisiness, roughness and “savageness” of much of the be¬ 
havior of this period has led to that quaint notion among early 
educators that children of this age were “recapitulating the 
savage pigmy” period in the development of mankind. A 
large part of this impression is due to the physical vigor and 
restlessness of the period; to the equivocal status of being 
neither a baby nor a grown-up; and to the intellectual limita¬ 
tions which fail to grasp the conventional categories of social 
ethics except in the realm of individual and team interests. 

Special influences at home do much to shape the behavior of 
children during this period. It is then that the effect of being l 
an only child, a spoiled child, are most likely to bring the I 
pupil into overt clash with the social expectation. Mild 1 
neurotic tendencies may begin to show themselves in recog-» 
nizable form, and the “problem child” and the “delinquent”! 
become objects of school concern. 

Excessive egocentricity and selfishness may be expected.. 
Actual or fancied inferiorities of endowment or of social status'! 
may lead to indirect modes of adjustment, rather than to a J 
frank facing of reality, and this is a period in which under¬ 
standing rather than mere control may count for much on the 
part of the educator. Infantilism of conduct, failure to growl 
up emotionally, may in this period be frequently encountered] 
and may receive either the proper adjustment or instead bd* 
more permanently fixed as the pattern of the individual 
attitude. 

Mild speech disorders, and other symptoms of “nervous¬ 
ness” are frequent during the elementary years, and often lead 
both to refractoriness of conduct and to misunderstanding on 
the part of teachers. There is likelihood that early tendencies 
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to aggressiveness or to submission will in these years receive 
that sort of treatment which will either eliminate or fix them 
as permanent “traits” of the individual, whatever may have 
been their mode of origin. 

This is also preeminently the period where useful steps by 
way of education, emotional and vocational guidance may be 
undertaken. It is for these years that the visiting teacher as 
an agency for the better adjustment of home and school life 
has developed. 

Trends in the high-school age. The awkward age, the] 
period of puberty and adolescence, has received much atten¬ 
tion on the part of educators, and much superstition has' 
grown up about the characteristics and phenomena of the 
high-school age. Adolescence is, to be sure, a dis-ease; but 
this is very different from a disease, and much of the discus¬ 
sion of the period gives the impression that adolescence is a 
clinical entity rather than a social phenomenon, based on 
psychological features of personality. 

The awkwardness of the high-school age shows itself in the 
appearance and bearing of the pupil. This is due to the fact 
that following puberty there does appear a readjustment of 
physique. Sexual maturity is accompanied by changes in 
growth that make even the clothing of the adolescent ill 
suited. Sleeves quickly become too short; dresses too tight. 
Changes of voice, the appearance of hair, and the physiologi¬ 
cal changes associated with the period add to the impression. 

The awkwardness is also markedly social, because of the I 
equivocal status of children of this age. On the one hand| 
parents and teachers expect adult standards of conduct. On 
the otjier hand, close supervision and dictation are still in¬ 
dulged in, belying the intimation of adulthood. Boys and girls 
now become more definitely interested in each other. Yet, 
because of the earlier maturity of girls, earlier associations 
tend to be broken down and friendships made, on the part of 
girls, with older boys; on the part of the boys, with younger 
girls. 
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The awkwardness is also economic. Interests and activities ] 
are aspired toward for which the dependent adolescent i£ j 
wholly unprepared. He is still dependent upon his parents for 
clothing and food, yet wishes to be man or woman, and to 
undertake independent projects, expenditures and alliances. 
The more complicated the society the more do the capacities 
and interests of the adolescent conflict with the possibilities. 
The prolongation of infancy, which requires of the young ever 
longer and longer periods of training and dependence, con¬ 
flicts with the biological development of individual impulses 
and interests, which run their own course. 

Parents do not easily throw off their habits of treating chil- 1 
dren as infants. Often their own occupation and peace of-^ 
mind appear to depend on clinging close to the young and 
perpetuating in them attitudes of infancy and dependence, just 
when the young themselves are trying to effect a mentally 
hygienic separation from family dependence. 

The awkwardness is also intellectual. Doubts and anxi- 1 
eties arise in the more intelligent. Old rules of conduct, old 1 
maxims and dogmas appear to have little foundation. Even J 
the cherished beliefs of childhood—about Santa Claus, the 
stork, the perfection of parents—are questioned. An outlook 
upon the world and an interpretation of life come to be needed. 
With the less intelligent the ready acceptance of some creed or 
doctrine serves the purpose. With the bright a distressing 
period of upset and intellectual stress may ensue. And these 
experiences will express themselves in devious ways in school 
conduct. ' 

Emotional awkwardness arises in part because of the pres-j 
ence of impulses and interests, attachments and enthusiasms J 
foreign to the complacent period of childhood. The effort to 
“put away childish things” is not easy. Emotion is in the 
main the expression of just such conflicts and breakdowns in 
adjustment as these situations of physical, social, and eco¬ 
nomic awkwardness suggest. 

The period is preeminently one in which genuine irr itants 
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and modes of distress may be made the motives for educa¬ 
tional activities. But this requires an intelligent appreciation 
of the precise nature of those distresses, an impersonal and 
objective analysis of them and attitude toward them. The 
general trend of adolescent interest is, however, strongly pro¬ 
spective—What am I to do? What shall I be? How can I 
best prepare for my career? 

Such a brief survey of normal trends of behavior as we 
have here had space to give surely falls far short of the infor¬ 
mation concerning human growth and development needed by 
the teacher. But some notion of the normal expectations of 
behavior during successive school periods may have been 
suggested. We may then turn, with this background in mind, 
to somewhat more detailed studies of some of the more specific 
types of misbehavior with which the school may be con¬ 
cerned. 

What do teachers call misbehavior? A questionnaire study 
of teachers’ notions of undesirable behavior reported by Wick- 
man 2 offers many instructive suggestions. He first studied the 
frequency with which different forms of school misconduct 
were reported by the teachers of elementary school children 
in various cities. The following table shows the relative 
incidence of these complaints, arranged in order of decreasing 
frequency, based on reports of nearly 900 pupils by a large 
number of teachers. 

Having made such surveys of the range and variety of] 
pupil misbehavior as reported by teachers, various ratings 
were secured from teachers showing their estimate of the rela¬ 
tive importance of typical types of “misconduct.” The com¬ 
plaints registered as misbehavior are so varied that Wickman 
suggests that “A child entirely free from all these behavior 
disturbances might very well be regarded with some alarm.” 

Naturally enough, the teachers rated as more serious th ose 
acts which resulted in school disturbance— the disturbance ot 

2 E. Wickman, Children’s Behavior and Teachers’ Altitudes (Com¬ 
monwealth Fund, 1928). 
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the general class morale, of other pupils, and of the teacher. 
These were the active, aggressive acts, rather than those of: 
s hyness, withdrawing and passiv ity. These latter failing s.! 
however, may be more s erious f rom the point of the mental 
health and future adjustment of the individual pupil. 

Total Incidence of Behavior Problems in 874 Children Reported by 
Teachers of an Elementary Public School* 


Behavior 

Percentage 
of all 
Pupils 

Behavior 

Percentage 
of all 
Pupils 

Whispering 

74.7 

Physical coward . 

88 

Inattentive ... 

59.0 

Nervous . 

8.7 

Careless in work 

44.4 

Wilfully disobedient.. 

82 

Disorderly in class 

38.8 

Destroying property . 

82 

Interrupting 

38.7 

Unhappy, depressed .. 

8.0 

Failure to study 

36.2 

Quarrelsome. 

7.9 

Shy, withdrawing . 

35 2 

Stubborn in group 

75 

Lack of interest . .. 

318 

Rude, impudent . 

6.7 

Overactive. 

30.9 

Impertinent, defiant 

5.6 

Cheating . 

295 

Carrying grudges 

4.9 

Oversensitive 

255 

Stealing articles 

46 

Neglectful 

25.4 

Masturbation 

3.9 

Physically lazy 

208 

Enuresis . . . 

3.9 

Lying, untruthful 

19.6 

Sissy or tomboy 

3.6 

Unnecessary tardiness 

17.6 

Suspicious . . 

2.1 

Acting “smart” 

14.6 

Cruel, bullying . 

1.7 

Overcritical 

142 

Profanity 

1.7 

Imaginative tales 

13.3 

Truancy . .... 

1.6 

Meddlesome . 

12.6 

Temper outbursts . .. 

15 

Sullen, sulky. 

125 

Stealing money 

0.7 

Domineering. 

12.1 

Stealing food, sweets . 

0.7 

Slovenly appearance . 

118 

Obscene notes, talk .. 

03 

Suggestible 

9.4 

Smoking . 

02 

Fearful . 

93 




* From WlckmAn, op. eit., p. 80. 


The criteria of misconduct. What constitutes misbehavior 
is clearly dependent on the criteria of behavior. The natural 
attitude of the teacher is to consider those acts misconduct 
which interfere with the work of learning and teaching as 
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school activities. That the very favoring of the withdrawing, 
unadventurous and dependent behavior which may make 
school work proceed more easily may result in the emphasis 
and perpetuation of juvenile traits that will be a handicap in 
adult adjustment cannot be denied. It is just as obvious that 
some of the traits that make a youth a “school problem,” and 
perhaps even a disagreeable member of juvenile groups, may in 
• adult life appear as aggressive virtues and aid to adjustment 
and accomplishment. 

The conflict between behavior suited to the individual wel- \ 
. fare and that suited to the group enterprise is no new one, and ; 
‘it has always been present in school work. Formerly, the 
individual destiny was subordinated to the smoothness of the 
group project. In recent years more and more propaganda 
have been directed toward the development, on the part of the 
teacher, of an interest in mental hygiene and a concern for the 
intimate personality as well as the knowledge and skill de¬ 
veloped by the pupil. 

The freer organization of schools and classes in modern 
education has been attended by a relaxation in the notion of 
what “order” is, although the table of misbehaviors still shows 
“whispering” to stand at the top of the list. It seems clear at 
least that only a relaxed standard of schoolroom behavior will 
enable the already overburdened teacher to assume also those 
responsibilities for the management of personality and tem¬ 
perament which other social agencies are so glad to relinquish 
to the educator. 

It is certainly not too much to require that part of the 
equipment of the teacher consist of a generally correct notion 
of the normal tendencies and behavior of children of various 
ages and degrees of development. To add to this some knowl¬ 
edge of the relation between conduct and other variables, and 
to possess some insight into the situations making for un¬ 
healthy mental development in the young is a great advantage. 
To expect the school also to provide all the resources of the 
clinical psychologist probably means further specialization 



462 


EDUCATIONAL PSYCHOLOGY 


and division of labor, rather than the development of this addi¬ 
tional skill on the part of every teacher. 8 

In the following sections certain fairly well substantiated 
relationships will be described, on the basis of group observa¬ 
tions. Every instance of school misconduct is, of course, in I 
some respects peculiar to itself. It involves a particular pupil, 
with his own unique background, life situation, level of under¬ 
standing, and motivation. It involves also a particular teacher 
with his or her estimate of the act. It often involves also 
special complications with other pupils, with home influences 
and other factors. The general relationships can then but 
indicate broad lines, the nature of which can usefully be borne 
in mind in the evaluation of particular instances. 

School conduct as related to age and sex. Wickman, whose 
study of teachers’ attitudes and pupils’ behavior we have 
already considered, found that boys were about twice as likely 
to be reported for misbehavior as were girls. And for prac¬ 
tically every one of the classifications of misconduct, more 
boys were reported than girls. Certain types of conduct are 
socially “tolerated” in boys, and early trained out of girls by 
social pressure. Aside from these pressures, which are applied 
from almost the day of birth, no clear evidence exists that the 
two groups would behave differently. 

By the age of school attendance, at any rate, boys are more 
disposed to just those noisier, more muscular, and more aggres¬ 
sive activities which teachers are so likely to rate as misbe¬ 
havior. Teachers thus favor, in boys, activity more closely 
resembling that socially encouraged in girls. A study of the 
incidence of school misbehavior, as reported by teachers, made 

by Haggerty, 4 shows the variation with sex and also with age, 

- - - • ■ • — 

•For some of the solutions of this practical problem see: M. B. 
Sayles, The Problem Child in School (Joint Committee on Methods 
of Preventing Delinquency, 1925); E. A. Irwin and L. A. Marks, Fitting 
the School to the Child (Macmillan Co., 1924); J. J. B. Morgan, The 
Psychology of the Unadjusted School Child (Macmillan Co., 1927). 

* Melvin Haggerty, “The Incidence of Undesirable Behavior in Pub¬ 
lic-School Children,” Journal of Educational Research, September, 1925. 
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according to the following graph. The scores are a combina¬ 
tion of frequency and estimated “gravity” of the offense. 

Again, the undesirability of behavior on the part of the 
girls is only about half as great as that of the boys. For girls j 
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Fra. 44. —Variation of Undesirable School Behavior with Aqe in Boys 

and Gibls. 

The scores combine the frequency and gravity of the offenses of 800 
school children as rated by their teachers. The higher the score the 
greater the undesirability. (From M. V. Haggerty—“Incidence of Unde¬ 
sirable Behavior in School Children,” Journal oj Educational Research, 
.Sept., 1925.) 

the curve rises on the whole, with the maximum of undesirable 
behavior at the age of puberty, after which there is “improve¬ 
ment.” With the boys t here are tw o peaks of undesira ble 
beh avior, one in the second year of school (seven years) and 
the ot her at"eleven years, at about the t>th~ grade. This is the 
period dramatically described in the literature of child psy¬ 
chology as “the big In jun age.” The lower incidence of unde¬ 
sirable behavior in Hie high-school years (fourteen and 
beyond) is undoubtedly in part determined by the elimination, 
before that age, of many of the more obstreperous pupils, both 
boys and girls. 
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School misconduct and intelligence. In a study of public 
school children in Minneapolis, Haggerty 8 secured reports on 
800 children, rated by their teachers, who also reported for 
each child the type of misbehavior and its frequency in each 
case. B ehavior scores we r p computady-taking into account the 
commonness of each offense, and the frequency of its occur¬ 
rence in a given child. On the basis of commonness, acts were 
rated 1, 2 or 3. On the basis of individual repetition, an act 
appearing only once or twice was rated 4, an occasional ap¬ 
pearance 6 and a frequent appearance 7. 

Thus stealing was weighted 3, in seriousness; a given boy 
who stole frequently would receive a misconduct score of 
3 X 7 or 21. In this way misconduct scores for each child 
could be secured, and also the frequency of misbehavior could 
be separately studied. 

The following graph (Fig. 45) shows the percentage of 
children at different mental levels (I.Q.) manifesting behavior 
problems, the total number of cases that were considered being 
484 children. 

The graph is much like the normal curve of distribution for 
intelligence, only turned upside down. That is, the smallest < 
percentage of misconduct is found at 100 I.Q.,-and as we go 
above and below this average level, behavior problems increase 
in both directions. It is the low and the high intelligence 1 
quotients that go with school misbehavior as judged and rated 
by teachers, and the lower and higher the intelligence the 
greater the percentage of misbehavior. The increase is most 
prominent in the case of those with lower than average in¬ 
telligence. 

Study of the cases shows also a difference between the two 
groups, inferior and superior. “In the case of the more intelli-1 
gent children the data show that a high behavior score is due \ 
to the greater frequency of the less serious forms of behavior. 
A high score in the other direction is usually due to the pres- , 

8 Ibid. Haggerty was assisted in this work by Wickman, whose later 
study we have already considered. 
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ence of the more serious acts, as well as to their greater 
frequency.” e ' 



Fig. 45.—Per Cent op Children Manifesting Behavior Problems at 
Different Levels of Intelligence. (From Haggerty.) 

Considering the scores, rather than the frequency of misbe¬ 
havior, gives a table for the familiar classifications of intelli¬ 
gence as shown on the following page. 

The average misbehavior score does not vary much for 
normal and superior children in this group. But the graph for 
frequency of misbehavior shows clearly enough that school 
misconduct may be expected, in its minor forms, from the 
superior more often than from the average. The school would 
appear, in its arrangements, demands, and standards, to be 


6 Haggerty, op, at., p. 114. 
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best suited to accommodate the normal or average child, and 
perhaps this is as it should be, since it is these who are there in 
overwhelming number. 


IQ. 

Classification 

Average 

Behavior 

Score 

Number of 
Cases 

Above 140 .. 

Near genius or genius 

7.4 

5 

120—140 

Very superior 

5.0 

62 

110—120 . 

Superior 

6.5 

87 

90—110 .... 

Normal 

72 

236 

80— 90 .. . 

Dullness 

135 

62 

70— 80 . 

Border line 

14.6 

27 

Below 70 .. 

Definite feeble-mindedness 

36.1 

7 


The obvious explanation of the occasional misconduct of the 
bright pupil is to be found when the nature of those offenses 
scored only 1 in gravity is considered. They were: disinterest! 
in school work, defiance to discipline, marked overactivity,l 
lying, unnecessary tardiness, and cheating. That is, they arel 
in the main offenses that grow out of lack of interest in what 
the school has to offer, idleness and restlessness because of the 
easiness of the tasks, and negativism and resistance toward the 
agencies responsible for their distress. 

It is in the group with inferior intelligence that the graver 
offenses were most likely to occur: Weight 2—temper out-; 
bursts, unpopularity, bullying, speech difficulty, imaginative 
lying; and Weight 3—stealing, masturbation, truancy, ob¬ 
scenity. 

Numerous studies have been made of groups of juvenile 
delinquents, and of their characteristics as compared with non¬ 
delinquent children. Among other differences of importance, a 
difference in intelligence between the two groups on the whole 
is evident. But it is also significant that the range of intelli¬ 
gence among the delinquents is great, and occasional cases may 
be found high up on the scale. The following graph 7 shows 


7 From W. Healy, Practical Value of Scientific Study of Juvenile 
Delinquents, Children’s Bureau Publication, No. 96, Washington, 1922. 
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the distribution of intelligence quotients of over 1,200 juvenile 
delinquents, as measured by the Stanford-Binet scale. It will 
be seen that about three-fourths of these cases rate below 
I.Q. 100. 



QUOTIENT' • MEASURED BY THE STANFORD REVISION OF THE 0INET-SIMON AM-LEVEL SCALE. 


Fig. 46. —Distribution of I.Q.’s of Repeated Offenders. 

(From Healy’s Practical Value of Scientific Study of Juvenile 
Delinquents.) 

The incidence of truancy. The relation between mental 
dullness and truancy, suggested in Haggerty’s study, is borne 
out by other investigations of this sort of school misconduct. 
In a statistical study of 102 truants in California schools, 
Clark found that 83 per cent of the cases were below average 
in intelligence, 15 per cent at average, and only 2 per cent 
rated superior. The distribution is shown in the accompany¬ 
ing graph. 

The usual schools are poorly suited to the dull, and they 
know it and would if possible avoid the place of their discom¬ 
fiture. Even if the school were better suited to them, in terms 
of their future, it is doubtful if this remote prospective refer¬ 
ence would prevent truancy. 

The usual school in the past has made little provision for 
the bright and has been almost as poorly suited to their talents 
as to those of the dull. But the bright are alert to take every 
possible advantage of the opportunity offered; they are also 
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under better home supervision which exacts school attendance* 
Dull parents as well as dull pupils make for truancy. And on 
the whole the bright have ever been able to make for them¬ 
selves a better opportunity than the fixed program called for 
—the encyclopedia, the maps, the books are there; the more 
advanced classes are sometimes doing interesting things. 

% 



Fig. 47.— Percentage of Truants of Different Degrees of Intelli¬ 
gence. 

(From W. W. Clark.—“A Statistical Study of 102 Truants,” Journal 
of Delinquency. Vol. 3, No. 5.) 

There are many factors involved in any given case of tru¬ 
ancy, and these cannot be forgotten. But the first thing to 
look for back of deliberate truancy is inferior ability to com¬ 
prehend what goes on at school. 

The misrepresentation of facts. Lying is of course no pe¬ 
culiarity of school children. Nor is there reason to suppose 
that the motives back of it are in general different in children 
and adults. Misrepresentation of facts, untruthfulness, stands 
relatively high among the reported misdemeanors of school 
children. Again, any understanding of such behavior must 
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rest upon insight into the individual and the circumstances^ 
But some knowledge of the probable motivation of such con- 
, duct is useful. Several studies of the non-experimental kind 
have been made. 

A recent inquiry 8 into the lies of children at the usual age qf 
school entrance (six years) suggests several such general con¬ 
siderations. Among a list of acts occurred 289 cases of clearly 
intentional misrepresentation. From observations recorded 
by the parents, brothers or sisters, or others who observed the 
act, an analysis was made of the influences apparently re¬ 
sponsible for it. These were classified into convenient cate¬ 
gories in order to discover their relative importance, as causes, 
occasions or excuses for misrepresentation. The following 
table gives the general classification. 


Percentage oj 
289 Situations in 
Which Element 


Occasion Occurred 

Some irregularity committed . 56.7 

Obtaining, keeping or caring for property was 

frustrated . 17.9 

Competitive activity . 17.9 

Unpleasant experience imposed . 12.4 

Pleasant experience frustrated . 11.7 

Person available to help . 4.1 

Others, enjoying with child the activity frustrated 3.8 

Other person angry . 2.0 

Others urging the child. 1.7 

Attention to be obtained. 1.4 

Opportunity to amuse others. 1.3 

Obligations conflicting . 1.0 

Other circumstances abetting . 11.4 

Other circumstances alleviating . 0.3 


In over 97 per cent of the cases one of the following five 
elements was present in the motivating situation: 


8 A. M. Carmichael, "To What Objective Stimuli Do Six-Year-Old 
Children Respond with Intentional Misrepresentation of Facts,” Jour* 
nal o} Genetic Psychology, 1928. 
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» (a) The child had committed an irregular or non-conforming act 

and was called upon to account for it. 

(6) He wanted to obtain, keep or care for property. 

(c) He was competing with another. 

(d) He was forced by another into performing some act. 

, j (e) His activity was being frustrated by another. 

Intentional misrepresentation, even on this young level, 
serves the usual adult purposes. It is a technique of self- 
defense. Perhaps the most useful conclusion in connection 
"with such an analysis would be that a search for the motivat¬ 
ing irritant or danger, actual or imagined, should be the first 
step. Other studies, however, show that there are marked 
individual differences in liability to this mode of self-defense, 
so that some knowledge of the correlations of deceit with other 
traits may be useful. 

Experimental studies of deceit. An experimental program 
over a number of years, directed toward the investigation of 
character traits, has been reported by May and Hartshorne. 9 
Some 11,000 school children, ranging in age from eight to 
sixteen years, were submitted to ingeniously devised situations 
and tests, which offered opportunity for deceit, lying, or steal¬ 
ing. No attempt was made to provoke such conduct, but situ¬ 
ations were so arranged that it could be known if indulged in. 

The whole battery of deception tests contains 22 opportunities 
to cheat in classroom work, 4 opportunities in athletic contests, 2 
in party games, and 1 in school work done at home. The lying 
tests consist of 36 questions in one case and 10 in the other which 
may be answered falsely; and the stealing tests offer 2 chances to 
steal money and 1 to steal small articles. 

The reaction of the pupils to these situations were learned 
without their knowing of this fact, or that they were being 
tested. Scores for tendency to show the three sorts of unde¬ 
sirable behavior could be computed, and these combined, com¬ 
pared, and correlated with numerous other sorts of information 
secured concerning all of the children. 

•From Hartshorne and May, Studies in Deceit (1928). By permis¬ 
sion of The Macmillan Company, publishers. 
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In the following brief summary an attempt is made to give 
the net outcome of the relationships of deception in these 
various forms with numerous other variables in school children. 
A volume of over seven hundred pages is required to give all 
the details. 

% 

The relationship of deception to: 

1. Age —“Older pupils are slightly more deceptive” than younger. 

2. Sex — “Sex seems to make no difference.” 

3. Intelligence — “Those of higher levels of intelligence deceive 
definitely less than those of lower levels” at a given age. 

4. Emotion —Children showing emotional maladjustment are 
more likely to deceive. 

5. Physical Condition —“Not related to deception.” 

6. Socio-economic Background —“Children from the higher socio¬ 
economic levels deceive less.” 

7. Cultural Background —Better cultural background goes with 
less deception. 

8. Home Conditions —Greater deceit goes with miscellaneous 
home conditions that are discordant, impoverished, and bad. 

9. Nationality — Deception least in children of parents who were 
born in North Europe or America. 

10. Kinship —“Deception runs in families to about the same ex¬ 
tent as eye color, length of forearm, and other inherited 
structures.” 

11. School Grade —In most tests no difference; in some a steady 
increase from 6th to 8th, but grade 5 is the most deceptive. 

12. Grade Retardation —“Children over-age for their grade cheat 
more.” 

13. School Achievement —Mental age being taken into account, no 
difference in relation to school achievement. 

14. Deportment —“High deportment marks are associated with 
less cheating.” 

15. Associates —Friends and associates resemble one another. 

16. Movie Attendance —Those going oftener cheat slightly more. 

17. Teacher Influence —Less cheating when relation between the 
teacher and the pupils is free and cordial. 

18. Organizations —Attendance upon and membership in organi¬ 
zations purporting to teach honesty does not seem to make 
any difference in the scores. 

19. Suggestibility —This as measured by one form of test shows 
greater resistance correlated with less deceit. 
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The investigators conclude that there is no unitary trait 
such as “honesty.” Deceit is highly specific to the situation; 
those who cheat in one situation do not in another. Although 
correlations are found, and general influences such as intelli¬ 
gence, age, home background make a measurable difference, 
the situation itself is also a potent factor in determining the 
behavior. If there is transfer, it is far from complete. 

The concomitants of deceit are, in order of their importance, (1) 
classroom association; (2) general personal handicaps, such as rela¬ 
tively low I.Q., poor resistance to suggestion, emotional instability; 
(3) cultural and social limitations in the home background; (4) 
such other miscellaneous facts as are loosely correlated with decep¬ 
tion. 

The main attention of educators should be placed not so much on 
devices for teaching honesty or any other “trait” as on the recon¬ 
struction of school practices in such a way as to provide not occa¬ 
sional but consistent and regular opportunities for the successful 
use by both teachers and pupils of such forms of conduct as make 
for the common good. 10 

School behavior and delinquency. The bearing of school 
misbehavior on the social adjustment of individuals is clearly 
suggested by the remarks of Burt, 11 a careful student of juve¬ 
nile delinquency. 

Delinquency I regard as nothing but an outstanding sample— 
dangerous perhaps and extreme, but none the less typical—of com¬ 
mon childish naughtiness. Just as the study of the mentally deficient 
has advanced both our knowledge and our teaching of the average 
boy and girl, just as the study of the hysterical has explained much 
that was unintelligible in everyday behavior, so, I am convinced, the 
psychology of the young criminal will throw great light upon the 
daily disciplinary problems of the classroom and upon the conduct 
or misconduct of the difficult child. 

Following up this suggestion, Burt made a comparative study 
of a group of 200 juvenile delinquents with a control group of 
“400 non-delinquent children of the same age, of the same 

10 Ibid., p. 412$. By permission of The Macmillan Company, pub- 
iahers. 

11 Cyril Burt, The Young Delinquent (D. Appleton & Co., 1025), 
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social class, living usually in the same street and attending 
the same school.” All the individuals in both groups were 
examined, tested, observed, rated by teachers, in the same 
way. When an effort was then made to determine the relative 
frequency with which various other factors were found associ¬ 
ated with delinquency, the following conclusions were reached: 

Judged by the coefficients, the following proves to be the order 
of importance of the various conditions we have reviewed: 

1. Defective discipline 

2. Specific instincts 

3. General emotional instability 

4. Morbid emotional conditions, mild rather than grave, gener¬ 
ated by or generating so-called complexes 

5. A family history of vice or crime 

6. Intellectual disabilities, such as backwardness or dullness 

7. Detrimental interests, such as a passion for adventure, for 
the cinema, or for some particular person, together with a lack 
of any uplifting pursuits 

8. Developmental conditions, such as adolescence or precocity in 
growth 

9. A family history of intellectual weakness 

10. Defective family relationships—the absence of a father, the 
presence of a stepmother 

11. Influences operating outside the home—as bad street com¬ 
panions and lack or excess of facilities for amusement 

12. A family history of temperamental disorder—of insanity or 
the like 

13. A family history of physical weakness 

14. Poverty and its concomitants 

15. Physical infirmity or weakness in the child himself 

If we consider major causes only . . . among personal conditions, 
the most significant are, first, the mental dullness which is not 
severe enough to be called deficiency, and secondly, the tempera¬ 
mental instability which is not abnormal enough to be considered 
pathological. Among social conditions by far the most potent is the 
family life, and next to it, the friendships formed outside the home. 
These four conditions are paramount. 

If misbehavior is similarly motivated inside and outside of 
school, the teacher and administrator may usefully consider 
this list of probable causal factors, at least as a guide in the 
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study of any individual school problem. It may also be said 
that the general rules or principles recommended by students 
of juvenile delinquency can usefully be expanded and applied 
to the earliest manifestations that appear in school conduct. 
Those principles suggested by Burt are: 

1. All young persons who show delinquent tendencies should be 
dealt with at the earliest possible age. 

2. The problem of delinquency in the young must be envisaged 
as but one inseparable portion of the larger enterprise for child 
welfare. 

3. The delinquent himself must be approached individually as a 
unique human being, with a peculiar constitution, peculiar difficul¬ 
ties, and peculiar problems of his own. 

4. The remedies . . . will be adapted, not to the nature of the 
offense, but to the nature of the factors provoking it. 

5. Aim at prevention as well as at cure. 


PROBLEMS 

1. What various acts would you consider school misconduct on 
the part of members of this class? How do they compare with the 
misbehaviors cited in the case of elementary pupils? 

2. To what extent do you think the school should be responsible 
for training in honesty, cleanliness, truthfulness and politeness? 

3. Describe some marked case of negativism or stubbornness in 
a very young child. How do you account for it? 

4. Observe over a period of time some child in the “questioning 
age” and try to decide what chief factors are responsible for the 
endless interrogation. 

5. Describe the “imaginary companions” or other phantasy ex¬ 
periences of your own childhood. What appears to have been their 
motivation? 

6. Do you believe that “Children recapitulate the history of the 
race” in their growth and development? What criticisms or cor¬ 
rections does such a statement warrant? 

7. Describe some “crush” you have observed in school children, 
and do what you can to explain such behavior. Under what cir¬ 
cumstances are “crushes” most likely to develop? 

8. What do you consider the four most difficult problems com¬ 
monly experienced by adolescents? 

9. What effect has the “progressive” movement in modern edu- 



THE BEHAVIOR OF SOCIAL CHILDREN 475 


cation had on the teacher's concern over and responsibility for 
‘'deportment” ? 

10. Find some survey of the mental and physical characteristics 
of a group of juvenile delinquents and consider in what ways they 
are distinguished from other children. 
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CHAPTER XXI 

THE PSYCHOLOGY OF THE TEACHER 

Up to this point in our account, much attention has been 
given to the psychology of the learner, his individual char¬ 
acteristics, his needs and distresses, his methods of learning, 
and the outcomes of instruction. There is also a psychology 
of the teacher. Such topics as the following might belong 
under such a heading. 

1. Teachers as a class, their characteristics and individual differ¬ 
ences 

2. The traits of mind and character desirable in teachers, as 
seen by supervisors, pupils, patrons and others 

3. The relation of the teacher’s characteristics to such variables 
as subject matter, pupils, methods of instruction 

4. Methods of rating the teacher and of measuring the effective¬ 
ness of teaching 

5. Psychological questions connected with such general topics as 
morale, motivation and professional attitude, professional 
ethics, social relationships of teachers and their place in the 
community 

On many such topics nothing could be given but vague gen¬ 
eralities, applicable equally well to the members of various 
other professional groups. On other topics specific inquiry 
has at least been initiated. A brief survey of some of these 
results will serve to call attention to the significance of some 
of the problems in the total enterprise of education. 

Distribution of the pupil population. Since the qualities 
desirable in a teacher may depend to some degree on the na¬ 
ture, age and educational level of the pupil, it will be useful 
first to inquire how pupils are distributed in these respects, at 
least in the public schools, where reasonably representative 



PSYCHOLOGY OF THE TEACHER 477 

statistics may be secured. The following figures 1 show how 
the public school enrollment of the United States was dis¬ 
tributed by grades in 1920. 


Level 

Grades 

Percentage 
of total 

Primary grades . . 

1—2 

323 

Intermediate ... . 

3—6 

43.0 

Junior high school 

7—9 

193 

Senior high school 

10—12 

53 


Of the total enrollment, 75 per cent are in the elementary 
grades, grades 1 to 6, which therefore may be Baid to occupy 
approximately three-fourths of the public school teachers. 
Distributions of teachers separately confirm this. These 
grades would include chiefly pupils ranging in age from six to 
fourteen years. Pupils in these levels are very heterogeneous 
in ability, interest, background and outlook, since practically 
the whole range of intelligence is represented, and the whole 
population sampled. 

The reduction in numbers on the high-school levels, aside 
from the slight influence of mortality, is due primarily to 
selection on the basis of intellectual ability and interest. 
Social and economic factors also play a role in “elimination,” 
but these are closely correlated with intellectual level and 
consequent interest in education. Social and economic ad¬ 
vantages may keep dull and uninterested pupils in school or 
may cause able pupils to drop out in favor of vocational 
activity. But the fact remains that the higher the educational 
level, the greater and the more homogeneous the intelligence 
of the pupils, and also of their parents. 

Shifts in the distribution of the school population have been 
due chiefly to increasing registration on the higher levels. 
Thus in the 50 years since 1870 the percentage of the popula¬ 
tion of the United States enrolled in high schools has increased 

1 Adapted from Bagley and Keith, An Introduction to Teaching 
(Macmillan Co., 1924). 
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tenfold, the increase in the elementary school being slight. 
From 1890 to 1925 high-school enrollment increased tenfold, 
college enrollment fivefold, while the total population and at¬ 
tendance at elementary schools scarcely doubled. The accom¬ 
panying graph shows these curves of increase. 



1890 1895 1900 1905 1910 1915 1920 1925 

— POPULATION ——.COLLEGES _..SECONDARY SCHOOLS 

Fig. 48.—Increase of School Population. 


Conditions in this respect also vary in different parts of the 
country. Illiteracy statistics among the states of the Union 
suggest some of these differences. In 1920 the number of 
illiterates in the 49 states ranged from 1 to 22 per cent of the 
respective populations. Such conditions change from period 
to period. But they enable us to conclude that: 

(а) About three-fourths of the teachers will be occupied with 
pupils below the 7th grade. 

(б) This majority of teachers will be occupied with pupils whose 
heterogeneity of ability and interest is great. 

(c) On higher levels the number of pupils declines notably, as 
does also the degree of heterogeneity. 

The gradual elimination of pupils as the educational level 
advances has been studied by several investigators.® An infcer- 

*L. P. Ayres, Laggards in Our Schools, 1909; also Cleveland Educa¬ 
tional Survey, 1917; G. D. Strayer, Age and Grade Census of Schools 
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eating curve showing this selective operation (combined with 
other influences) resulted from the statistical analysis of 
records of men in the draft army in the United States during 
the World War. 8 The following conclusion is quoted from the 
official report of these data: 

The facts reported by white recruits may be stated in this form: 
Of 100 white recruits who entered the first grade in this country, 95 
remained in school till grade 2, 92 till grade 3, 87 till grade 
4, 79 till grade 5, 70 till grade 6, 59 till grade 7, and 45 till grade 8; 
21 of them entered high school, 16 kept on until the second year, 
11 till the third, and 9 of the 100 graduated from high school; 5 of 
these entered college, and 1 graduated from college. 


% 



Fiq. 49.— Elimination from School. 

Showing the number, of 100 entering the first grade, who continued 
in school to graduate from various later school years. (From National 
Academy of Science Memoirs, XV, 1921.) 

These figures approximate very closely those previously 
estimated in connection with studies of elimination made by 
school men. The curve is shown in the accompanying graph. 

Socio-economic background of teachers. Of every 140 
people in the country one is a teacher. There are about seven 

and. Colleges, United States Bureau of Education Bulletin, No. 5, 1911; 
E. L. Thorndike, The Elimination of Pupils jrom School, United States 
Bureau of Education Bulletin, No. 4, 1907. 

8 “Psychological Examining in the United States,” National Academy 
of Science Memoirs, Vol. 15, 1921, p. 762. 
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times as many teachers as lawyers and about four times as 
many teachers as physicians. Are there certain characteristics 
that decide which of the group of 140 people is to be the 
teacher? 

For one thing, in American public schools, and particularly 
on the elementary level, teachers are likely to be young. The 
median age of elementary teachers in New York State rural, 
village and small city schools in 1921 was 29 years. In larger 
cities the median was about 5 years older. 

Teachers, especially elementary teachers, tend to come from 
relatively large families with very modest incomes. Coffman 4 
found in 1911 that the typical woman elementary school 
teacher came from families with four children and an annual 
income of considerably less than $1,000. The typical ele¬ 
mentary school teacher in large and progressive communities 
in America is a high-school graduate with, in about half the 
cases at present, two years of normal school training. In 
smaller communities such teachers are younger, less prepared, 
and remain teachers for a shorter period. 

High-school teachers on the whole are older; they are 
usually college graduates; they come from families that are 
smaller and better situated socially and economically. A 
larger number, about one-third, are men. Administrators, 
supervisors, and technical experts are, of course, still older, 
better trained, and remain in education in a more permanent, 
professional way. 

None of these sociological facts however tell us anything 
about the actual or desirable qualifications of teachers. Even 
the domestic, social, economic and educational facts mean little 
unless we are able to compare them with similar data from 
dentists, salesmen, railroad engineers and other occupational 
groups, and no such comparisons have been found. 

What are the desirable traits of teachers ? Much the same 
is to be said of the “traits” that have been announced as 

* L. D. Coffman, The Social Composition oj the Teaching Population 
(Teachers College Bureau of Publications, 1911). 
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desirable. An early study of teachers’ traits 6 may serve as a 
typical attempt. Administrators were asked to indicate the 
ten qualities judged to be most important in a good “teaching 
personality.” The traits suggested were ranked on the basis 
of frequency of mention. Teachers were then rated in the ten 
highest traits and also for general teaching personality. The 
rank-order of the ten most important qualities was as follows: 

1. Address 6. Fairness 

2. Personal appearance 7. Sincerity 

3. Optimism 8. Sympathy 

4. Reserve 9. Vitality 

5. Enthusiasm 10. Scholarship 

There can be no doubt that these are desirable traits—they 
are among the sterling virtues of mankind. But are they not 
as important for railroad conductors, life insurance salesmen, 
soldiers and prison wardens as they are for teachers? And 
would not the rank-order be much the same? Does such a 
list of vague and unmeasurable qualities actually serve to dis¬ 
tinguish teachers, or even good teachers, as a group, from 
other vocational groups? Certainly not. 

Another enumeration of “qualifications for teaching,” each 
being discussed and illustrated in detail® is: 

1. Personal appearance 

2. Health (vitality, physical control) 

3. Social intelligence (address, tact, sympathy, leadership) 

4. Moral qualities (sincerity, loyalty) 

Again the traits would be much the same if enumerated for 
successful cowboys, clergymen, peddlers or theater ushers, in¬ 
stead of for teachers. Such enumerations do not serve to 
identify teachers, however useful they may be in inviting at¬ 
tention to factors that any teacher, as a human being, should 
seriously cultivate, or, if possible, inherit. 

B F. L. Clapp, summarized in W. C. Bagley, School Discipline (Mac¬ 
millan Co., 1914). 

6 Bagley and Keith, An Introduction to Teaching (Macmillan Co., 
1924), Ch. xi. 


482 


EDUCATIONAL PSYCHOLOGY 


Teacher-rating cards and scales. Attention to such mat¬ 
ters is made more specific, if not more accurate, by the use of 
■“rating cards,” for self-rating or for the description of others. 7 
The use of carefully prepared rating scales often serves only 
to give a false sense of precision to estimates of character. 
Aside from the indeterminateness of the “traits” indicated by 
words, the validity of such judgments varies with the trait, 
with the judge, with the degree and mode of acquaintance. 

The following table illustrates some of these variations. 
Seven traits are named, and ranked according to the closeness 
of agreement of different judges when rating the same indi¬ 
viduals. 8 Three situations are represented: (a) teachers 
judging other teachers, (6) students judging other students, 
and (c) students judging teachers. 


Trait 

Teachers 

Judciino 

Teachers 

I 

Students 

JUDGING 

Students 

Students 

Judoino 

Teachers 

Traits Ranked According to Closeness of 
Agreement, Greatest Agreement Being Rank 1 

Efficiency . 

1 

2 

5 

Energy 

2 

4 

3 

Leadership 

3 

3 

7 

Independence 

4 

1 

6 

Cooperativeness 

5 

6 

4 

Cheerfulness 

7 

5 

2 

Kindliness . 

6 

7 

1 


Teachers, judging other teachers, agree most closely in 
their estimates of efficiency and energy, and agree least closely 
on cheerfulness and kindliness. When, however, students judge 
teachers, they agree most closely on cheerfulness and kindli¬ 
ness, just those traits on which teachers agreed the least. Who 


T H. O. Rugg, “Self-Improvement of Teachers through Self-Rating,” 
Elementary School Journal, Vol. 20, 1920. 

8 H. L. Sollingworth, Vocational Psychology and Character Analysis 
(D. Appleton & Co., 1929). 
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then is to be the judge of the traits of the teacher? In the 
absence of scales and tests for the measurement of character 
traits, estimates only are available. Not only do we lack a 
list of qualifications to be desired; we lack also a valid and 
reliable method of identifying those traits even if we had such 
a list. 

The importance of qualifications on the part of teachers can¬ 
not be denied, however far we now are from being able to give 
final verdicts. A step in the right direction may be to survey 
briefly some of the studies that have been made of the alleged 
qualifications of teachers on different educational levels. 

Various “rating cards” have been proposed for the self¬ 
rating of teachers and their judgment by supervisors. An 
early form of such a rating card 9 listed seven groups of char¬ 
acteristics, each group being assigned a number of points, a 
perfect score being 100 points. The characteristics, and sug¬ 
gested point values were as follows: 

Points 


1. Physical efficiency . 12 

2. Moral-nature efficiency . 14 

3. Administrative efficiency .... 10 

4. Dynamic efficiency. 24 

5. Projected efficiency . 6 

6. Achieved efficiency. 24 

7. Social efficiency. 10 

Highest possible score ... 100 


The traits themselves are highly indeterminate, and the 
values assigned to the group arbitrary, and no means of meas¬ 
uring were available. Such a list, however, served to call 
attention to the possible importance of some attempt at de¬ 
tailed analysis. 

In a later form rating scales were proposed 10 with the traits 

8 E. C. Elliott, A Tentative Scheme for the Measurement of Teaching 
Efficiency, 1910; also "How Shall the Merit of Teachers be Tested and 
Recorded,” Educational Administration and Supervision, May, 1915. 

10 H. O. Rugg, “Self-Improvement of Teachers through Self-Rating,” 
Elementary School Journal, Vol. 20, 1920. 
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divided into five categories. The teacher was to rate herself 
for these traits; similar ratings by supervisors were to be 
made, and for this purpose the man-to-man type of rating 
scale was proposed in the form then being experimented with 
in personnel work in industry. The categories in this case 
were: 


1. Skill in teaching 

2. Skill in managing a class 

3. Teamwork qualities 

4. Growth and up-to-dateness 

5. Personal and social qualities 

In another “scale for rating teachers” 11 that has been much 
used, about 90 questions concerning various traits are classed 
under five chief categories, as follows: 

1. Personal and social qualities (18 questions) 

2. Cooperative qualities (11 questions) 

3. Leadership (11 questions) 

4. Scientific and professional attitude (19 questions) 

5. Teaching ability (27 questions) 

The scale was constructed “largely from the questions asked 
concerning candidates and from questions asked candidates 
in conference.” Each trait is marked on a five-step scale, 
and the separate ratings may be combined to give a rating 
for the main category. The accompanying short section of 
a scale for the first five questions of the first general category 
will serve to illustrate the method of checking and the type 
of analysis. 

The chief recommendations suggested are that the scale be 
used: 

1. To single out qualities for improvement 

2. To analyze a teacher for employment and promotion 

3. As an aid in supervision of teachers by providing a concrete 
basis for conference 

4. For use by classes in education to point the way to analysis 


11 T. H. Schutte, Scale for Rating Teachers (World Book Co., 1923). 
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5. As a guide in observing others for self-improvement 

6. As a guide and basis for discussion in teachers’ meetings to 
produce consciousness of details and teaching merit 

Correlation of traits as rated in teachers. In one of the 

earliest studies 12 of teachers’ traits, comparison was made be¬ 
tween estimated teaching efficiency and scholarship in the 
studies pursued in normal school by the teachers before the 
period of service in which their efficiency was judged. No 
important correlation was found, the correlation being posi¬ 
tive but averaging only about 30 per cent with various subjects 
studied. This was true even in the case of professional sub¬ 
jects, closely related to the work of teaching. Experience, after 
the first year, was also found to make very little difference in 
the judged efficiency. 

In another of the earlier studies, teachers were judged for 
each of forty-five named traits, and ratings of teaching effi¬ 
ciency were also secured. 1 ® All these ratings were intercor- 
related, and the correlations were positive and high. But 
analysis shows that the estimates of the separate traits were 
so dependent on “general estimates” that they had little mean¬ 
ing. A generally good impression would lead to high ratings 
in all the special traits; judgments for each trait showed 
merely the general opinion of the judges for the person as a 
whole and hence would not differ strikingly from the estimate 
of general efficiency. 

In a later study 14 a large number of teachers were rated by 
one another for a number of specific traits, and also for “gen¬ 
eral teaching ability.” Statistical analysis of the results 
showed that the general estimate so influenced the ratings for 

12 W. L. Meriam, Normal School Education and Efficiency in Teach¬ 
ing, Contributions to Education, No. 1 (Teachers College, Columbia 
University, 1906). 

18 A. C. Boyce, Fourteenth Yearbook, National Society for the Study 
of Education, Part IV (1916). 

14 F. B. Knight, “Qualities Related to Success in Teaching,” Contribu¬ 
tions to Education, No. 120 (Teachers College, Columbia University, 
1922). 
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specific traits that “judgments of particular traits are in them¬ 
selves of little practical use.” 

The ratings for general teaching efficiency were also corre¬ 
lated with age, experience, a handwriting test, intelligence 
tests, scholarship in normal school, amount of professional 
study since beginning to teach, and score in a test of profes¬ 
sional knowledge. For the group as a whole the only correla¬ 
tions at all significant were those with scores in the professional 
test and amount of professional study. It was concluded that 
interest in the work of teaching was the main determinant of 
efficiency, and that it was this interest that was also respon¬ 
sible for the professional study and the high score on a pro¬ 
fessional subject matter test. 

The correlations of general teaching efficiency with score on 
a one-hour intelligence test as shown in the following table 
have some interest. 


Town and Grade 

CORRELATION OY INTELLIGENCE WITH GENERAL 
j Teaching Ability ab Judged by: 

Other Teachers 

Supervisors 

Town A 



Elementary Grades . 

—.10 

.12 

High School . 

.38 

35 

Town C 



Elementary Grades . . 

.31 

23 

High School 

.55 

.48 


Teaching efficiency and intelligence. The correlations of 
teaching efficiency, as rated, with intelligence by test are in 
no case high, but they are in all cases considerably higher in 
the case of high-school than in the case of elementary school 
teachers. The conclusion was suggested that “In elementary 
school teaching, even in the most routine work, intellect can 
be used and is used, but patience, industry, sympathy, and 
other qualities are relatively of greater importance than in¬ 
tellect.” In the case of high-school work, the pupils are older. 
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the subject matter is more complex, and the methods are less 
conventionalized, so that intelligence is apparently a more 
important factor. The fact that the correlation is no higher 
than it is may be due in part also to the unreliability of the 
iatings for teaching efficiency. The number of cases studied 
in this investigation is however not large enough to give more 
than suggestive value to the results. 

In a later study 16 780 elementary school teachers were rated 
by supervisors after the first term of work under contract. The 
various ratings and other measures were correlated, and by 
elaborate statistical technique the relative contribution of 
several factors to teaching efficiency was calculated. Partial 
and multiple correlation techniques were used, and regression 
equations developed giving due weight to each variable. When 
rated teaching was taken as the “criterion” and a formula de¬ 
veloped for the prediction of this ability, the following traits 
were shown to stand in the order given, and the relative 
weights of these factors in the prediction formula are shown 
by the figures given. 


1. Grade as a student teacher. 1.403 

2. Marks in professional normal school subjects .915 

3. Marks in academic subjects.115 

4. Physique .085 

* 5. Record in secondary school.038 

6. Intelligence, by test.004 


Again, in the case of elementary school teachers, the tested 
intelligence is assigned the least weight, and the highest values 
go to factors presumably reflecting interest in the work— viz. 
■—success as a student teacher and grades in professional edu¬ 
cational courses in training. 

Intelligence status of teachers. The following tabulation of 
the scores in Army Alpha intelligence test of the graduates of 
eight State Normal Schools is given: 

15 F. L. Whitney, The Prediction of Teaching Success (Public School 
Publishing Co., 1924). 
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Score 

Cases 


Cases 

195—204 . . 

1 

115—124 . 

109 

185—194 . 

6 

105—114 ... 

72 

175—184 

15 

95—104 . . 


165—174 

37 

85— 94 . 

33 

155—164 

74 

75— 85 .. 

18 

145—154 . . 

96 

65— 74 .. 

6 

135-144 . 

127 

55— 64 .. 

1 

125—134 ... 

109 

Below 55 

1 


The median value falls just between a rating of A and one 
of B as these tests are rated for the population at large. This 
is also about the average of the median scores from the stu¬ 
dents of twenty-eight colleges from which Army Alpha data 
have been collected. 1 * 

Data on Army Alpha from a large middle western university 
show intelligence scores as follows for students in different 
departments: 17 


Department 

Median 

Cases 

Graduate school 

157 

152 

Commerce . 

147 

52 

Medicine . 

142 

141 

Law . 

142 

141 

Engineering . 

141 

1392 

Agriculture . 

133 

859 

Arts college . 

133 

1966 

Education. 

133 

382 

Pharmacy . 

125 

109 

Dentistry . 

115 

152 

Veterinary medicine .. 

112 

93 


The students of education here score very much as do those 
in the normal schools; the median is the same as for students 
in the liberal arts college; it is, however, exceeded by several 
of the professional groups. 


18 See, for such data, R. Pintner, Intelligence Testing (Henry Holt & 
Co, 1931), Ch. xii. 

17 Ibid., p, 297. 
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The following data are given for scores in Army Alpha for 
high-school students in various cities (median scores): 


Class 

Madison 



Omaha 

Central 

Seniors . 

121 

124 

138 

135 

Juniors. 

122 

120 

130 

132 

Sophomores 

109 

107 

122 

122 

Freshmen 

96 

94 

108 

107 


The average high-school freshman may be expected to score 
about 100 points; the increase beyond this level to the senior 
year is partly due to growth, partly to selection of the more 
able students for academic survival. The average score of 
high-school seniors represents a value that will be little likely 
to change with age. This score is approximately the same as 
that of students of education in normal schools and education 
departments of our universities, as a group. We may there¬ 
fore say that teachers appear to be drawn from the level of 
ability represented by those who have survived the usual 
school selection so as to attain senior status in good high 
schools. 

That this group represents a high selection from the popu¬ 
lation at large is shown by the following ratings for the army 
test scores, the letter C representing average status. 


Score in Alpha 

Letter Gn 

135—212 . 

A 

105—134 . 

B 

75—104 . 

C plus 

45— 75 . 

C 

25— 44 . 

C minus 

15— 24 . 

D 

0—14 . 

D minus 


The measurement of teaching efficiency. A problem rather 
different from that of determining in a general way the desir¬ 
able traits of teachers is that of measuring the actual efficiency 
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of a teacher actually at work. It might be supposed that the 
best index of teaching effectiveness would be the learning 
accomplished by the pupils. But such a measure is not so easy 
to secure as might at first appear. In the first place the 
progress made by the pupils depends in part on their own 
native ability and the interest and zeal with which they begin 
their work. It depends on the adequacy of their preparation 
under the guidance of earlier teachers. It depends on various 
other influences in the school not entirely in the hands of the 
teacher, such as the curriculum and methods outlined or pre¬ 
scribed, the tradition of the school with respect to the impor¬ 
tance of classroom work, the distractions offered by extra¬ 
curricular activities, and many other such features. 

One method of measurement that has been proposed 18 is 
that of comparing the "accomplishment ratios” of the pupils 
at the beginning and end of a term of study. If standardized 
subject matter tests are used, and if the mental age of each 
pupil is also known, the accomplishment ratio (A.R.) for each 
pupil can be secured at the beginning of the year. This will 
be represented by a fraction, the numerator being the “subject 
age” and the denominator the “mental age” of the pupil. 
This will show how nearly he approximates what might be 
expected from a pupil of that ability. At the end of the term 
reexamination in the subject matter and in mental age will 
afford a final accomplishment ratio. The difference between 
the initial and the final accomplishment ratios will represent 
the advance made during the year in accomplishment, and 
might be credited to the teacher. 

Crabbs studied in this way eighty-seven teachers in the 
school system of a city of 10,000, with about 2,000 pupils, who 
were submitted to a systematic testing program throughout the 
year. Various systems of rating teachers were also employed, 
and the following conclusions were reached. 


18 L. M. Crabbs, Measuring Efficiency in Supervision and Teaching, 
Contributions to Education, No. 175 (Teachers College, Columbia Uni¬ 
versity, 1925). 
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1. Teaching efficiency cannot be judged by supervisors accurately 
enough to be of any practical use. 

2. Teaching efficiency cannot be determined by testing a teacher’s 
knowledge of modern educational ideas and practices. 

3. Teaching efficiency in special fields can be measured accurately 
by means of the teaching efficiency formula (Final A.R.—Initial 
A.R.) without making much if any allowance for the pupils’ I.Q.’s 
or initial accomplishment ratios. 

4. Many aspects of teaching must be measured in this way before 
a sufficiently accurate measure of teacher efficiency for practical 
purposes can be secured. 

Obviously, such a method must be used with great caution. 
If preceding teachers have brought pupils up to the level of a 
high accomplishment ratio (A.R.), little change in this ratio 
can be effected by even the best of teachers who follow them. 
It would be an excellent teacher who could maintain these high 
ratios, thus showing a zero change as between initial and final 
A.R. The method furthermore would seem to assume that the 
teacher alone was responsible for all that happened in the 
work of her pupils. 

Such methods might be better measures of the efficiency of 
the school as a whole. The geography teacher might make 
her effort to increase the accomplishment ratios of her pupils 
in that subject, and her progress might depend very largely on 
what the reading teacher or the arithmetic teacher was doing 
in that line in her particular subject. Geography does not go 
on in one compartment of the pupil’s mind and reading and 
arithmetic in other compartments. The net change in any 
subject may therefore reflect the efficiency of the total teach¬ 
ing experienced by the pupil. But to attach the merit or blame 
to the one teacher in whose work the change shows itself most 
strikingly cannot be said to be a wholly accurate measure¬ 
ment of this teacher. 

Trade tests for teachers. In industry certain progress has 
been made in the devising of standardized information and 
performance tests for the measurement and prediction of trade 
skill. Efforts have also been made to use this procedure in 
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the measurement of teaching aptitude. Such tests, objectively 
scored and capable of repetition and verification, are recom¬ 
mended as supplements to the conventional and for the most 
part unreliable methods otherwise available—such as the use 
of the interview, the photograph, the recommendation, and 
scholastic records and experience records. 

In one such professional test 18 series of questions, to be 
answered by checking, are given under the following heads: 


Title 

Type of Items 

Number 
of Items 

1. Professional judgment . 

5 response 

28 

2. Theory and practice of teaching 

true—false 

85 

3. Reading comprehension .. 

questions 

25 

4. Social information 

4 response 

24 

5. School and class management .. 

true—false 

55 

6. Professional information . 

true—false 

33 

Total number of items 


250 


The test is prepared in the form of a booklet, and a total 
time of ninety minutes is required for administration. Stand¬ 
ard scoring sheets are provided, and norms for interpretation 
for elementary and high-school teachers. 

The norms show the percentage of teachers reaching differ¬ 
ent scores. The predictive value of the tests was determined 
by “correlating the scores on the tests with judgments of 
superintendents and supervisors who had observed the teach¬ 
ing efficiency of each teacher judged for at least nearly one 
school year.” 

In the case of elementary teachers, the test scores gave a 
corrected correlation of -f- .52 with such judgments. In the 
case of high-school teachers the correlation was considerably 
higher, -f .75. These results confirm those previously referred 


19 J. E. Bathurst, F. B. Knight, G. M. Ruch and F. Telford, Aptitude 
Test for Elementary and High School Teachers (Bureau of Public Per¬ 
sonnel Administration, Washington, D. C.). 
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to, to the effect that test performance is apparently less im¬ 
portant as an index of teaching success in elementary teachers 
than in the case of high-school teachers. 

The following abbreviated table of norms shows the way in 
which any given teacher could be located in the proper decile 
of the group (based on 1007 cases): 

Composite Scores, Elementary Teachers 20 
Percentage Reach¬ 


ing or Exceeding 

the Given Score Points 

10 . 140 

20 . 130 

30. 123 

40 . 116 

50 . 110 

60 . 104 

70. 98 

80 . 91 

90 . 79 


Student opinion of teachers. In the absence of reliable 
methods of determining precisely the merit of different 
teachers, there is no objective criterion for estimating the va¬ 
lidity of student opinion. Presumably pupil opinions would 
also be determined by the halo effect of general impressions 
of liking or disliking, whatever the trait in question. Few 
studies are available of quantitative estimates of teachers by 
pupils, or of qualitative analyses of teachers by pupils. The 
following study 21 will serve to illustrate a type of investigation 
that might profitably be carried further. 

Guthrie investigated ratings of college teachers by their 
students. When eighty-seven teachers were ranked by five or 
more students each, in comparison with other teachers, the 
ranks shown on alternate cards were taken to constitute two 

30 High-school teachers (551 cases) score about 5 points higher than 
elementary school teachers in this test. 

31 E. R. Guthrie, “Measuring Student Opinion of Teachers,” School 
and Society, February 5. 182T. 
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series of such judgments. The two series correlated only to 
the extent of + -26, a low and unreliable coefficient of resem¬ 
blance. “Knowing the rank assigned to a teacher by one stu¬ 
dent, the rank assigned him by any other single student could 
be predicted with an error 96 per cent of the error of a pure 
guess.” Pupils, in other words, differ very much in their esti¬ 
mates of the same teachers. 

When half the students’ ratings were averaged to make up 
one series and the other half to make up another series of 
values, the correlation was + .79 between the two series. That 
is, when an average of eight or more student opinions is com¬ 
pared with the average opinion of another group of 8 or more, 
something like a stable impression appears to emerge. A 
correlation of -f- .79 means about the same degree of resem¬ 
blance as exists between twins in physical characteristics. 

When the average rankings by the whole class at the begin¬ 
ning of the year were compared with similar averages one 
month later, the correlation rose to .89. As is usual in such 
ratings, increasing the number of judges gives greater stability 
to the average result. In this case “quality of teaching” was 
supposed to be judged. All we know from the correlations is 
that something was done with reasonable consistency by the 
class as a whole; whether or not this something bears any 
actual relation to “quality of teaching” is, of course, not 
revealed. 

In a later experiment with more advanced students, item¬ 
ized rating scales as well as rankings were used, and 16 of the 
teachers were also rated by five colleagues of equal academic 
status. Between pairs of ratings the correlation was but -f- .30 
in both cases. This means that teachers disagree in judging 
one another as widely as do students in judging teachers. If 
this is true, even on the mature level of college students and 
teachers, the lack of definite results from similar studies on 
lower educational levels is not surprising. 

From a study of preferences of seniors and freshmen, 
Guthrie was led to the opinion that “seriousness, clarity, defi- 
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nitenese and authority were more valued by the freshmen, and 
that originality, wide information and humor were more ap¬ 
preciated by seniors.” 

The net outcome of studies of the qualities of teachers would 
appear to emphasize diversity rather than standard pattern. 
Perhaps because students themselves are so varied in interest, 
character and quality, equally effective teachers may succeed 
by a variety of qualifications. Inquiry concerning the desir¬ 
able qualifications of teachers would appear to be like ques¬ 
tions as to the value and desirability of foods, tools, clothes 
and medicines. There is a great diversity of each, and each 
may be in its own place excellent. 

Professional specifications for teachers, in general, are in 
much the same state as is vocational guidance for the pupil. 
No cut and dried techniques are available, and experimental 
outcomes are full of uncertainty. Nevertheless, reflective con¬ 
sideration of the problem and efforts at analysis may serve to 
direct attention usefully and profitably, and the mere con¬ 
sciousness of the question may result in good to all concerned. 

PROBLEMS 

1. Secure statistics showing the number of pupils in the public 
schools of your own community and their distribution on the vari¬ 
ous levels. How do they compare with those cited in the text? 

2. If test scores are available, compare the range of mental age 
or of I.Q. of pupils in an elementary grade with those in a high- 
school year. How do you explain the results? 

3. Find figures showing the illiteracy of different states of the 
Union and consider what explanations are to be given for the differ¬ 
ences. 

4. Rank your own previous teachers in an order of merit for 
estimated teaching ability, and try to list the respects in which 
those ranking high differ from those ranking low. Compare your 
results with those of other students. 

5. Secure a copy of the Schutte (or some other) rating scale 
for teachers and grade yourself on it. Have some one else also 
grade you on such a scale and compare the two ratings. What 
useful suggestions come from such an experiment? 

6. A useful experiment is to have all members of the class grade 
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the same teacher on such a rating scale, and to study the closeness 
of agreement on various traits. What suggestions come from such 
an experiment? 

7. Give the “Aptitude Test” for teachers to all members of the 
class, and compile, compare and interpret the scores. 

8. Prepare a list of “qualities” which you think belong to good 
teachers. Then rank these qualities in their order of relative im¬ 
portance (a) for elementary school teachers, (6) for high-school 
teachers, (c) for college teachers. What, if any, are the outstanding 
differences in these rank-orders, and why? 

9. Think of the teacher who seems to you to have been most 
influential in your own school career. Write a character sketch of 
this person, in the endeavor to portray the precise reasons for the 
exceptional influence. 

10. In what ways have your conceptions of a “good teacher” 
changed as you have grown older? Why? 

REFERENCES 
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CHAPTER XXII 

THE PSYCHOLOGY OF EDUCATIONAL CHANGE 

The instability of education. One might expect that since 
education is such an old and established enterprise, it would 
long ago have settled into stable form and uncontroversial 
pattern.^ Carpentry, agriculture, cooking and religion, as 
human activities, have done this, and they now change very 
little from generation to generation. But education is far from 
stable; it is full of controversy and always being modified. If 
you learned to teach “elocution” twenty years ago, you will 
find little place for your skill in modern schools. If you 
learned your physics, your chemistry, your geography then, 
you have had to do much un-learning since, or else your head 
is full of a lot of nonsense. Education is full of innovation; 
it is unstable and characterized by constant variations What 
are the reasons for the fickle character of education? 

There are, to be sure, no startling new discoveries to be an¬ 
nounced in this connection; the reasons are fully patent and 
perhaps well known. They are at least readily recognized 
when pointed out; but they are seldom assembled and ex¬ 
plicitly formulated. It may be useful to survey them, if only 
for the sake of knowing consciously what the motives are that 
actuate some of our educational behavior. The influences 
making for change in this field are chiefly psychological. Edu¬ 
cation does not change because of changes in the physical 
character of man’s world. Nor does it change because of bi¬ 
ological modifications in his organism. The instability is 
chiefly due to changes in human interests, knowledge, beliefs, 
ideals and attitudes. These are psychological facts. 

Complexity as a cause of change. In the first place, we 
might expect education to be unstable because of its sheer 
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complexity. Education is not a simple process; it is, instead, 
very complex, and on the whole the more complex the activity 
the greater the likelihood of instability. The simple diagram 
which we have called the educational pyramid (see Chapter 
XXIII) serves to call attention to this complexity, and also to 
indicate the chief points where we may look for change. Once 
the pyramid is drawn it looks solid and crystallized. But only 
its general pattern is immutable. The details and components 
are in constant flux, so that the pyramid is really an animated 
structure. It will be useful, in referring to the nature and 
causes of educational change, to seek sometimes to locate these 
changes in the educational pyramid. 

1. The lack of scientific foundations. The first reason we ' 
may cite is that education has never yet been based on an 
adequate scientific foundation. In objective and in subject 
matter it has followed the whim of authority or the tempera¬ 
ment of popular philosophers. In technique it has followed the 
dogma of inspiring and often of aged masters, the private 
hunch and intuition of the teacher, some cut and dried con¬ 
ception of the nature of the mind, or proceeded wholly by the 
method of trial and error. Education has tended to be more 
like clothing than like agriculture—more closely related to 
ornament and display than to utility. It has, therefore, been 
changeable. Fashions and styles demand change; without it 
they languish, and there is no style. 

2. The introduction of scientific inquiry. Curiously 
enough, we may cite as the second reason for educational 
change its very effort to place itself on a scientific foundation. 
The introduction of the methods of science into the field of 
education itself, the development of experimental education, 
the demand that educational principles and methods be given 
substantial, objective and demonstrable support, have made 
not for stability but only for further changes. 

« Increasing knowledge makes better adjustment possible. 
Think of the invention of intelligence tests and the way their 
application has affected the learner. He has been classified, 
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selected, his scholastic aptitude discovered beforehand. His 
placement and guidance, and the methods used in his training, 
have been definitely changed and adapted in the light of sci¬ 
entific advance in education itself. 

Think of the experimental failure to find any large degree 
of formal discipline or transfer in many of the fields of study, 
and of the way this has reacted, this time chiefly upon the 
curriculum and the methods of instruction, but also in impor¬ 
tant ways upon the very character of the educational objec¬ 
tive. Abandoning the notion of the extreme importance of 
transfer has meant a shift from formal exercise of the mental 
powers to the effort to select specific items and skills which 
have particular relevance to the work of living. 

Think of the development of educational product scales, of 
objective examinations, and of the way these have inevitably 
modified the methods of instruction, the criteria of progress, 
and even demonstrated the relative unimportance, for school 
training, of many elements of the curriculum formerly given 
large attention. Even the teaching personnel has been modi¬ 
fied in the light of such results, for teachers must now be ca¬ 
pable at least of understanding the vocabulary of scientific edu¬ 
cation, instead of merely being pleasant people, sustaining 
friendly relations to the members of the school board respon¬ 
sible for their appointments. Every corner of the educational 
pyramid has thus been changed by the introduction of scien¬ 
tific and experimental methods into the field of education it¬ 
self. In the transition this instability has not counteracted, 
but has only added to that resulting from the considerations 
discussed under our first heading. 

3. The instability of democracy. In the third place, edu¬ 
cation in a democracy means democratic education. Demo¬ 
cratic institutions are subject to popular wish, popular fancy 
and demand. No authority in a democracy can fix an insti¬ 
tution for so long as a generation, and education in a democ¬ 
racy changes just as do our political administrations, our plat¬ 
forms, our tax rates and the amendments to our constitution. 
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Inasmuch as a democratic institution is not some fixed thing 
provided freely for every person but, instead, for each person 
that which he wants so far as it is reasonably consonant with 
the wishes of others, we have in education, as in all our insti¬ 
tutions, instability, local option, experiment, and therefore va¬ 
riety and constant change. 

4. The reflection of world change. A fourth reason is the 
fact that progress of invention, discovery, and industrial revo¬ 
lution constantly adds new materials to human accomplish¬ 
ment. Hence there are constantly new details to be mastered. 
Changing forms of training and preparation are demanded to 
keep up with social and industrial development and the differ¬ 
entiation of labor. Such influences have also more and more 
taken education out of the home, along with baking and weav¬ 
ing. The schools have, therefore, been required to add to their 
tasks many of those features of training formerly acquired by 
apprenticeship methods at home, on the farm and in the shop. 

The result has been new kinds of teachers required, new 
curricular material, modifications of educational objective, 
variation of the most profound sort in incidental or extra¬ 
curricular activity, new kinds of learners, including now adults 
and preschool children, and consequently adaptations of 
technique and methods of instruction. Again, all the poles of 
the educational pyramid are subject to change, and all the 
lines connecting them. 

5. Lapse of time as an influence. Closely related to this 
fourth influence is the fifth, which we may call the mere lapse 
of time. As the years go by the very facts of history, geogra¬ 
phy, literature, language, change. Errors are corrected, and 
new events now call for inclusion in the textbooks, and for 
record on the maps. Civilization is cumulative and constantly 
produces new material, some of which must be added to the 
curriculum of the school and become part of the equipment of 
every well-informed person. We need only cite the far-reach¬ 
ing influence of the World War in modifying the facts of geog¬ 
raphy, the maps of the world, the character of the world’s lit- 
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erature, its history, and even to a considerable extent the 
subject matter of psychology. 

6. The prolongation of infancy. A sixth factor is that 
the increasing complexity of civilization demands an increas¬ 
ingly intensive, prolonged and complete preparation to sustain 
its activities. The period of infancy once terminated at ado¬ 
lescence; it is now prolonged into middle age. The tasks to be 
accomplished by adults require a longer period of selection, a 
broader accumulation of knowledge, a more extensive experi¬ 
ence before responsibility can be assumed and social independ¬ 
ence achieved. 

Within our own memory boys became medical men by what 
was called ‘‘studying with the doctor.” They cared for his 
horse, cleaned his office, attended him on his calls, arranged 
his instruments, read such of his books as they could under¬ 
stand, and then with few preliminaries began to practice upon 
the natives. All nurses were then "practical nurses”—chiefly 
widows and single ladies of benevolent disposition who were 
willing and apt in caring for the rough details during one’s 
illness, and preparing him for decent burial at its termination. 
Teachers were then only people who had “finished school” and 
were willing to “do a bit of teaching” before settling into some 
more dignified occupation. All these things have changed. 
We no longer trust ourselves to the practical nurse, the self- 
made doctor, the impromptu teacher. They must be trained 
with diligence and duly certified; their period of infancy is 
thus prolonged. For all-round utility men we substitute the 
highly trained specialist. But special training means more 
highly differentiated education, and the schools must change 
to keep pace with these demands. Little wonder that educa¬ 
tion is unstable and constantly being modified. But we are 
not yet more than half way through our list of influences. 

7. The spirit of the age. As a seventh influence we may 
cite the general “spirit of the time,” which is all against tradi¬ 
tion. This spirit shows itself in many other fields also—in art, 
in literature, in politics, in law', in dress, and in social conven- 
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tions. The revolt of the young against the established forms 
of antiquity will always go on, and during the past century 
this spirit has been especially prominent. 

The century has been forward-looking, rather than back¬ 
ward-looking, as some centuries have been. Only in a back¬ 
ward-looking civilization, such as that of the old China, can 
education become stabilized, and there it did so with a venge¬ 
ance. The greatest crime of our day is to be a back number. 
This spirit also affects education. Even if the fundamentals 
remain unchanged, superficial fads and frills must come and 
go, and be featured in school advertising, thus giving at least 
a strong impression of change. Even though the old complain 
that the more we change tjie more we remain the same, the 
appearance of change must be fostered because the spirit of 
the time requires it. 

8. The emphasis of the individual. An eighth influence 
making for change is to be found in the modern emphasis on 
the human being, the individual, and his rights. This empha¬ 
sis has been conspicuous in many fields. In legal affairs and 
criminology the individual has been accorded a place he never 
occupied before. Responsibility tends to be less and less an 
all-or-none affair, but is approached more and more in the 
light of the individual, his make-up, his history, his provoca¬ 
tion. The penalty tends more and more to fit the criminal, 
rather than the crime. In industry and management a similar 
influence has been at work. Not the gang but the individual 
worker is more and more being considered the unit of opera¬ 
tion. Only in the army is the squad or company still the unit 
of consideration. 

In education this same tendency leads to a lessened worship 
of subject matter and to greater concern with individual need, 
individual interest, individual rate of progress. All this makes 
for variation and instability, since the most significant thing 
about individuals comes to be their differences. Flexibility of 
procedure and requirement increases, and demands are less 
rigid and uniform. Elective systems come into vogue, and in- 
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dividual guidance. Such a decline in the militaristic spirit, 
such an emphasis on individual initiative, makes for change 
and variation. This influence has in recent years been some¬ 
what held in check by the enormous increases in student en¬ 
rollment in all kinds of schools, and variability as dependent 
on individuality comes to be more an ideal than an executed 
accomplishment. 

But the facts of individual difference have now been deeply 
impressed upon our educators. It is realized that although 
people are much alike in their fundamental needs and in their 
strivings, cravings and wishes, they differ notably from one an¬ 
other in their native capacity for accomplishing these desires. 
Developing techniques for the identification and measure¬ 
ment of human diversities lead constantly to new adaptations 
to these differences. Differentiation in school program, in 
technique and objective, will increase rather than diminish. 

Intellectual differences, such as those between the normal, 
the gifted and the deficient, have already led to changes in 
method, rate of progress, and subject matter. Discovery of 
special talents will lead to still further differentiation. As 
rapidly as means develop for the analysis of character differ¬ 
ences, we may expect still further modifications in education. 

The slogan of the Rotary Clubs may still be “A high-school 
education for every child.” But either the slogan must be 
changed, which will result in modified educational aims, or 
else the nature of the high school must be modified, which 
will be an equal change. One thing is sure—that change we 
must. 

9. The dynamic psychology. The abandonment of the old 
passive, or quietistic, notion of the nature of mind, the tabula 
rasa picture as drawn by the associationists, must be cited as 
another influence, of a somewhat philosophical kind, making 
for educational diversity. The gradual development of what 
is sometimes called the dynamic psychology makes for a modi¬ 
fied conception of the nature of learning. Instead of the ideal 
of pouring ideas, impressions, and information into an empty 
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mind, there comes the necessity of evoking active enterprise 
in an individual who is already an active creature. This has 
meant loss of uniformity in subject matter and method, in 
favor of a striving for spontaneity. 

To learn by doing, rather than to learn by listening, im¬ 
plies variation, for we vary more in our executive apparatus 
than we do in our sensory equipment. Conceive, for example, 
the difference in the teaching of composition when, instead of 
reading famous essays, the class proceeds to learn by writing 
themes. The more rapidly this notion of “dynamic method” 
has developed, the more variegated have become our subject 
matter, our technique, and our standards of accomplishment. 

10. Changing cultural ideals. Another factor making for 
variety in education is the changing cultural ideal. In the 
course of any period of time we see that in society as a whole 
the dominant ideals change. Thus in our own national and 
educational development the following shifts may be clearly 
discerned: 

Early education, in the colonies, was largely for the pur¬ 
poses of piety, particularly in the case of higher education, 
which was originally conceived for the training of preachers. 
Puritan training was chiefly for the virtuous and godly life, 
and in some institutions this motive is still dominant in ele¬ 
mentary education. 

Next, with the establishment of democratic nationality came 
the ideal of intelligent civic and political activity. Education 
was then in large part to prepare the citizen to vote with intel¬ 
ligence, to administer his borough with wisdom. Since women 
had at that time no part in these affairs, their education was 
correspondingly limited. 

More recently the social ideal has supplanted the political 
one. Cw\t actw\t\es came more and. more to \>e matters tor 
experts, and the common man’s life is instead a social and 
economic one. Education then comes to be for socialization, 
for the establishment of cordial and sympathetic cooperative 
habits of life and thought. 
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We see during war the way in which education is at once 
bent toward developing military efficiency. We might safely 
predict a still later change in which, with increasing leisure, 
prosperity and peace, education might be made to minister 
toward the esthetic claim instead. 

Education thus varies in response to the changing ideals of 
the time. Perhaps it also has something to do with shaping 
these ideals; certainly it is responsible in part for perpetuating 
them. The relationship thus becomes complicated. It is clear, 
however, that education is not solely responsible for the ideals 
of the times, and that some of its changes are in response to 
changes in these ideals, initiated in other ways. 

11. The loss of frontier life. Another factor to which may 
be attributed many changes in modern education in America is 
the loss of frontier life. Under primitive and frontier condi¬ 
tions of living, much education for actual life was a matter of 
incidental activity. Children faced life, with the parents, at 
surprisingly early ages as compared with children and parents 
of to-day. The young acquired knowledge of materials, and 
skill in methods. They were confronted with ideals such as 
those of thrift, workmanship, cooperativeness, self-reliance 
courage, and the like, not in the mock situations of the mod¬ 
ern school, but in the daily routine of living. Perhaps the 
manual and physical activities of such a life built up, in those 
who could survive them, still more vigorous bodies. Even the 
diversions, the recreations, and the sports that were available 
called constantly for skill, courage, quickness and friendliness. 

The child born and reared in the modern city apartment 
loses this incidental contact with the fundamentals of life. 
He has plenty of contacts, to be sure, but they are with things 
far from their sources, with artificial products. He does not 
see where his bread and milk come from and sometimes has 
very fantastic notions about such matters. 

His activities are cramped, directed, supervised, and seldom 
in direct contact with the soil. For these various deprivations, 
as they have developed, the school has sought constantly to 
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compensate. It is remarkable how many of the “innovations” 
of modern and “progressive” schools consist in attempts to 
provide substitutes for the incidental features of frontier ex¬ 
istence. They take the form of groping after concrete, manual, 
social, vital experience which can in some way be introduced 
into the urbanized life of the child. Projects, camps, work 
units, part-time-work schemes, individual instruction, voca¬ 
tional experience, trips to the country, Dalton plans, purposive 
problems, gymnastics, and many other modern devices fall 
into this category. 

There is reason to expect that in time education, so far as 
conducted by the schools, may come to consist mainly in the 
provision of these artificial substitutes for primitive living on 
the part of children. Culture may come once more to mean 
knowledge of the old ways, acquaintance with the activities 
of those who have gone before. Verbal training, esthetic edu¬ 
cation, liberalizing information, scientific knowledge, may then 
be acquired incidentally, and the former incidentals take their 
place as the formalized curriculum of the school. 

12. Shifting character of the school population. The 
twelfth and last influence to which we may now call attention 
as responsible for educational instability is the rapid increase 
and the shifting character of the school population. During 
the past twenty years, for example, the proportion of children 
entering the elementary schools has changed but little. But 
the proportion entering high school has increased tenfold, and 
the proportion entering college has increased fivefold. There 
is evidence that this increase means also a lower general or 
average capacity, since in earlier days there was a tendency 
for education to select the more able. 

/ This entails a great readjustment. New types of high- 
school training, new standards of college work, the formation 
of special groups, such as the Honors groups, the transforma¬ 
tion of high schools of the old type into commercial and vo¬ 
cational high schools, prevocational schools, junior high schools 
and junior colleges. Even graduate instruction has had to 
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face a lowering of standards. Higher education has rapidly 
assumed a vocational or professional rather than a cultural 
or scholarly aspect. The universities attract many not capable 
of nor interested in the research life for which earlier graduate 
instruction was a preparation. 

The changing character of the school population, in one 
direction or another, is likely always to continue. As the 
school population changes, education must of necessity change, 
in its subject matter, its methods, its organization, its objec¬ 
tives, its personnel. Changes in the character and purpose, 
that is to say, the ability and interest of the learner, change 
all the other poles of the educational pyramid. 

Summary of the causes of instability. Briefly then, the 
chief influences making for educational instability, to which 
we have called attention, are the following: 

1. The lack of adequate scientific foundation 

2. The application of scientific methods to education itself 

3. The characteristics of democratic institutions 

4. The progress of invention, discovery and knowledge 

5. The mere lapse of time, with its consequent changes 

6. The increasing complexity of civilization and the prolonga¬ 
tion of infancy in the human species 

7. The variable spirit of the time—the demand for change 

8. The modem emphasis on the individual and on individual 
differences 

9. The rise of the dynamic psychology 

10. The prevailing cultural ideals 

11. The loss of frontier life, and the effort to compensate for this 
loss by artificial substitutes 

12. The shifting character of the school population 

Prospects for future stability. That there are other influ¬ 
ences making for educational change we need not doubt. To 
have some of them clearly in mind may assist us in under¬ 
standing the motives for our behavior, and in controlling more 
adequately the direction of the change, toward more complete 
adaptation and usefulness. The question may be asked— 
“Will education always continue to change?" To answer this 
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question we need only summarize those influences which we 
have just considered in the single statement that education 
changes because it is alive. When it ceases to change, it will 
be dead. 

There is indeed every reason to suppose that as time goes 
on education will change more rapidly than ever. Readier 
communication and more sensitive social machinery will put 
it increasingly in touch with changes in social psychology. 
Transformations in society and in industry that would once 
have required a century now occur in a few months. As civ-/ 
ilization increases in complexity, its pace quickens. So longj 
as education is an integral part of social life, and it canj 
scarcely cease to be this, it will inevitably take part in this! 
animation. The more clearly conscious we are of the reasons 
for its instability, the more surely, we may hope, will we be 
able to transform mere vivacity into progress. 

A live education will, moreover, not only react to changes 
in the world about it; it will itself become an active instigator 
of change. Failure to do this results in a baggage of encum¬ 
brance, a load of vestigial organs, which are as dangerous to 
education as they are to an organism. Positive participation 
in the changing world is required to save education from 
falling prey to a neurosis. What would an educational neu¬ 
rosis be? 

Educational neuroses. What is called a “habit neurosis” 
easily develops in predisposed individuals. An act or attitude 
that once served to relieve an acute distress persists long after 
that distress has disappeared. It is now touched off by re¬ 
duced cues, slight features in which new situations resemble 
the old one. A lack of adequate sagacity is the predisposing 
factor in such an individual. 

Social institutions easily show similar vestigial features. 
The gargoyles and false fireplaces of architecture; the useless 
sleeve buttons on men’s coats; lingering magical ceremonies; 
the institution of right-handedness; the perpetuation of the 
imperfect typewriter keyboard will serve as examples. 
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Educational practices that are not sensitive to current needs 
and motives may persist as hang-overs when the distress to 
which they once ministered has long ceased to exist. Such 
archaic features are sometimes “vitalized” by attributing to 
them new motives or adapting them to current needs as well 
as they permit. Often they are perpetuated on the basis of 
mere precedent; they serve only as monuments to historic 
adjustments. But such vestigial features resemble the habit 
neuroses of the individual. 

Motivation is a useful concept in education; but the effec¬ 
tive motives should be live, not dead ones; they should be 
current, not historic. An aim of modern education should be 
not merely to be the bewildered victim of changes in the 
world about it, but actively to initiate change, both in itself 
and in that world. 

Advocates of motivation have often had in mind only a 
traditional subject matter or set of activities which they then 
sought to keep alive by searching for motives to which they 
might feasibly be attached. Such a procedure encourages 
educational neurosis—the perpetuation of a practice the initial 
motive of which has already been relieved. 

A useful goal is that of beginning with current motives 
i rather than with established practices. The practices may 
i then be shaped in terms of the contemporary distresses which 
it is the function of education to relieve. But such a plan in¬ 
volves a constant and continuous inventory of current needs, a 
ready institutional flexibility, a wise insight into the suitabil¬ 
ity of curricula and techniques. 

The actual difficulties in the way of such a program have 
been illustrated by the reluctance with which oral spelling and 
reading, futile problems in arithmetic, and the awkward type¬ 
writer keyboard are abandoned. The student of education can 
easily point to numerous features of any school situation or 
program, the persistence of which merits the term habit- 
neurosis. The realization that there is after all an inherent 
instability in education, and a discernment of some of the in- 
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fluences back of this instability, may enable educators to take 
a more active part in determining the nature and the course of 
those changes. In this way education may escape becoming a 
museum of historic practices, and become instead a lively in¬ 
strument of contemporary adjustment. 

The situation is complicated by the fact that education: 
aspires to be not only ameliorative, but preventive as well. 
Its aim is not merely to relieve distresses when they arise, but 
so far as possible to prevent those distresses. Education is 
often, therefore, impelled to a certain indirectness. Its objec¬ 
tive is to prevent distress, but its technique calls for the 
adaptation of procedures to actual motives. It is, therefore, 
often the case, especially on the lower levels and in work with 
younger pupils, that the motives actually available in the 
process of teaching are not those in the ultimate interest of 
which the teaching is undertaken. The solution of this diffi¬ 
culty is to be found only in a more precise and complete analy¬ 
sis of the educational situation, and a conscious distinction be¬ 
tween the expediencies of instruction and the foundations of 
the ultimate objective. But the more closely the two can in 
fact be identified the better integrated will teaching be with 
the life activities of the whole person. 


PROBLEMS 

In the light of your study of educational psychology, what may be 
said on the following questions, under the general topic—“What 
does education do?” 

1. Does education change man's original nature? Does it change 
the individual's nature; does it change the nature of succeeding 
generations? 

2. Does education equalize abilities? If not, in just what way 
does it affect the diversities of mankind? 

3. Does education promote growth? Does an organ or func¬ 
tion that is trained or exercised thereafter mature more rapidly or 
to a more advanced point than would have been the case without 
the training? 

4. Does education select the able? If so, in what ways do the 
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schools act as selective agencies in human society? Should they do 
this? Is it commonly supposed that they do? 

5. Does education promote adaptability? Or is the effect of 
education to crystallize and fix certain types and attitudes? If 
you cannot generalize, why not? 

6. Does education increase vocational competence? Does the 
salary of the better educated exceed that of the less educated be¬ 
cause of the education received? What complications enter into the 
problem? 

7. Does education make for originality and for increased initia¬ 
tive, for a quickened imagination and a readier versatility? If not, 
why not? To what extent does originality depend on familiarity 
with what has already been done in a given field? 

8. Does education promote social adjustment, or does it instead 
only intensify the frictions that already exist? What qualifications 
should you wish to make to your decision? 

9. Does education increase the scope of the individual, enlarge 
his sagacity, or does it tend to fix him in an established and prestige¬ 
ful routine? 

10. Does education increase human happiness, or does it, by low¬ 
ering the threshold, only serve to increase the burden of human 
misery? 
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CHAPTER XXIII 

THE PLACE OF PSYCHOLOGY IN EDUCATION 

Major aspects of education. In concluding this introduc¬ 
tory survey of educational psychology profit may be derived 
from a brief account of the field of education as a whole. 
Education requires more than psychology as its basis, and it 
may be well to consider what part this science plays in the 
total enterprise. Education, moreover, presents many psy¬ 
chological problems which this survey has not introduced, and 
an indication of the nature of some of these problems may 
serve to suggest further excursions into the field of educational 
psychology. 

In the introductory chapter attention was called to the re¬ 
lated fields of educational philosophy, the history of educa¬ 
tion, and educational administration. These, along with edu¬ 
cational psychology, are commonly recognized as constituting 
some of the main divisions of the general subject. A few 
words concerning these fields will suffice to indicate their gen¬ 
eral relations to educational psychology. We will then be 
ready to suggest a rather formal diagram on the basis of 
which a great variety of psychological problems may be 
organized. 

The philosophy of education. First of all, the education 
of any creature, whether man or lower animal, involves a 
certain philosophy. Why should the creature be educated? 
Why not leave it to its own devices, subject at least only to 
that education provided by chance and accident, and based on 
ignorance? To what end do we educate? What is the objec¬ 
tive of education, either in general or in the case of the par¬ 
ticular individual and the special occasion? As we might ex¬ 
pect, various philosophies of education claim attention. By 
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way of example a few of these may be briefly indicated, with¬ 
out any attempt to assess their merits. 

(a) A protective philosophy might maintain that the objective of 
training should be that of making ourselves more comfortable and 
safe. In some such way we train dogs, for example, not to bite, 
not to chew furniture, and to conform to special standards of clean¬ 
liness. 

( b ) A sentimental philosophy might instead stress the individual, 
rather than the social group. Each creature, it might be maintained, 
has certain potentialities and should be enabled, through training, 
to express to the utmost whatever impulses it finds itself possessed 
of. 

(c) A vocational philosophy might emphasize a very different 
objective. Each creature, it might contend, should be prepared, 
through education, to achieve a maximum career, to play an effec¬ 
tive and prosperous role in the work of the world, and to supply 
itself and its dependents with the best possible supply of creature 
comforts. 

(d ) A religious philosophy might, on the other hand, minimize the 
vocational motive as relating too closely to this world; education 
might instead be conceived as a means of preparing the individual 
for the life to come. 

(e) A social philosophy might assert, instead, that in the great 

society of creatures of his kind the individual should by education 
be best prepared to fit into the whole and to take a share in the 
building of that society, with little regard to his material or personal 
prospects, or to the life to come. ^ 

(/) A philosophy of selection might regard education merely as 
an effective method of discovering and identifying able individuals 
—a series of tests to measure the individual’s zeal or level of ability. 

Obviously there are any number of educational philosophies, 
and any number of modifications or combinations of them. 
While it seems apparent that education, to be effective, must 
proceed always in terms of some more or less explicit objective, 
the choice and formulation of this objective is likely to be 
made in terms of contemporary values, aspirations and opin¬ 
ions. While psychology may make its contribution toward the 
selection, shaping and determination of these values, we must 
recognize that the philosophy of education is in itself an activ¬ 
ity and a responsibility of great scope and of infinite detail. 
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The history of education. The education of any creature, 
since this is in the long run an experimental venture, cannot 
afford to lose sight of history—that is, the history of educa¬ 
tion. It would obviously be foolish for one generation of edu¬ 
cators to refuse to profit from the experience of past genera¬ 
tions in confronting the problems of teaching. 

Throughout the ages, in every land, experiments in educa¬ 
tion have been made. Here this method and there that method 
has been advocated, tried out, adopted or abandoned. An 
inventor or an explorer who should shut his eyes to the records 
of those who have gone before him would waste his own ener¬ 
gies and imperil his own ventures. 

In the same way modern education is much concerned with 
the education of past epochs—its objectives, its methods, its 
successes and failures. The history of education is, therefore, 
an important field, which constantly overlaps but cannot be 
identified with educational psychology. 

Educational administration. Educational efforts that are 
deliberate and organized soon of necessity become institu¬ 
tional. They come to involve a complicated machinery, and 
this machinery calls for care and maintenance. Means must 
be secured to provide such machinery; taxes raised, bonds is¬ 
sued, teachers engaged, substitutes arranged for, records kept, 
buildings erected and maintained. Even the training of a 
lower animal, such as a pigeon, a dog or a white rat is found 
to involve such complicated machinery that administration 
becomes itself an important aspect of the whole process. 

In human education, of course, administration extends far 
beyond the provision and care of the physical plant, the 
schoolhouse, grounds and books. Financial obligations, per¬ 
sonnel relations, selection, promotion, examination, certifica¬ 
tion, the enlisting of community support, the promotion of 
legislation, the control of publicity, are only a few of the bur¬ 
dens put upon the administrator. 

Naturally enough these various fields of education cannot 
be kept entirely separate; and there are still other fields, such 
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as educational sociology, educational statistics, educational 
research. Administration must be in terms of objectives; 
objectives will be chosen in the light of history, and adminis¬ 
tration and philosophy will themselves have a history. The 
projects of educational psychology also must be in constant 
contact or interrelation with the major fields we have already 
indicated. 

The scope of educational psychology. A schematic indi¬ 
cation of the range of educational problems in which psycho¬ 
logical questions may arise may serve several ends. It may 
show for one thing how educational psychology pervades the 
whole field; it may suggest some of the many points of con¬ 
tact with other major aspects of education; it may serve as a 
partial review of topics treated in the foregoing chapters and 
perhaps impose a certain order and arrangement upon topics 
that may seem to have been treated independently and in 
isolation; it may also suggest a useful way of thinking about 
new educational problems and of analyzing them from the 
vantage point of other topics. However mechanical and for¬ 
mal, this scheme will serve as a convenient map for the orien¬ 
tation of educational thinking. 

We may begin with the learner and represent him by a 
small circle. This does not mean that he is a mere zero, nor 
that he is wholly empty. If a college freshman, for example, 
he brings much with him when he enters the college classroom 
for the first time. There should be room for improvement, but 
the learner, even if only a puppy or a kindergarten infant, al¬ 
ways has some content. If he did not, we should despair of 
doing anything educational with him. For pupils can be 
taught, as we have seen, only that which they are already 
capable of doing. Learning consists in coming to do, upon 
slight cues, acts which could already be achieved, but only on 
the basis of elaborate and complex antecedents or stimuli. 
Primary experience is a prerequisite for further education or 
training. 

One of the first educational problems, in any actual situa- 
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tion, is that of ascertaining what the learner already possesses 
—securing an inventory of his present status and achievement. 
Let us then indicate the presence of initial content, of as yet 
undetermined character, by placing a question mark within 
the circle. The question mark will mainly emphasize the fact 
that the learner is not “a fresh sheet of paper” on which the 
school may write. Indeed, much of education, whether ele¬ 
mentary or advanced, may consist in erasing content which 
the learner brings. 

In our diagram we place this circle, the symbol of the 
learner, low down in space. “Below” and “above,” although 
only convenient spatial relations, serve to provide a symbolism 
for more complex meanings. Placing the learner low implies 
that education is to elevate him. Training children has long 
been known as raising them or bringing them up. Through 
education the learner is to be put on a higher plane. 

We may, therefore, represent the pupil, when educated, by 
a circle higher up in the field; he is also a larger circle, if 
only because of growth. It is possible that education may 
have something to do with directing the natural expansion or 
enlargement that comes chiefly as the result of maturation. 
How much it has to do with this is one of the fundamental 
educational problems. This higher position is in one sense the 
objective of education; it is the goal of the learner; the point 
at which he wishes to arrive. Thus arriving, not only is his 
position changed, but he is himself also different. What is 
now his content? What has education done to him? Let us 
again represent this content by a question mark, this time by 
a larger or a double one. 

This problem of what the learner is then to be like, when 
■“educated,” is said to concern the objective of education. How 
is he to differ from his initial self? How is he to differ from 
the matured but uneducated person? What is an educated 
person? How much of this change is due to the school, as 
an educational agency, and how much to learning incidentally 
achieved? 
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Now in advancing from the initial low plane to this higher 
level, and in expanding from the small zero to the larger and 
fuller circle, the pupil has gone through the educational agen¬ 
cies. What are they? What precisely has been brought to 
bear upon him? These agencies reduce ultimately to four 
cardinal features—the curriculum, the teacher, the technique, 
and incidental activities. These are the four cardinal poles, 
along with the two poles provided by the initial and the final 
status of the learner. Let us represent them by points, dis¬ 
tributed symmetrically about the vertical axis representing 
the path of the learner. 

But we must not leave? them thus disconnected, implying 
that they are merely obstacles or hurdles which the learner 
must get by. All these, along with the career of the learner, 
comprise an organized enterprise, an organic system. Each 
pole sustains relations to'every other pole. We can best repre¬ 
sent these relations in our diagram by drawing lines connecting 
these poles, giving us a double pyramid, which we shall use as 
our diagram of the educational situation, as psychologically 
considered. 

Psychological problems or topics arise in connection with 
every point or feature of our diagram, considered in and for 
itself. Other problems arise which are concerned with all the 
possible relationships. Thus we see what a complex and 
organic thing education is. Each feature varies with every 
other. Who shall teach depends on what is to be taught. 
What is to be taught depends on who is to learn. And so on. 

To master the psychological aspects of all these educational 
features and relationships is a large task. Our own account 
has of necessity been limited to a discussion of representative 
topics chosen from this elaborate field of inquiry. But it will 
serve a useful purpose to indicate briefly in connection With 
some of these points the nature of some of the many psycho¬ 
logical problems that arise, without any attempt to give at 
this time the solutions or suggested solutions of those prob¬ 
lems. 
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Representative psychological issues. 1. The learner. We 
have already emphasized the necessity of considering what the 
learner brings to his task; what his original or present equip¬ 
ment is; what limitations, motives, special talents and defects 
are to be encountered. Other problems relating to the learner 
are those concerning his heredity; concerning the laws of 
learning that may be expected to operate in his case; concern¬ 
ing his level of intelligence; his mental health; his emotional 
balance; his prospects and probable future; his developmental 
status; his array of interests; his prejudices; his home environ¬ 
ment; his past record in school; his character traits, and the 
probable basis of their acquisition; his physique and bodily 
condition. 

In the nursery school much attention is given to all these 
and many other details of personality. The services of nurse, 
pediatrician, physician, dietitian, clinical psychologist, play 
director may all be taken advantage of. In the elementary 
and secondary school years, under compulsory education laws, 
somewhat less official attention may be given to these points; 
but in higher and professional training there is likely again 
to be a directed effort to study the individual pupil and to 
select more or less intelligently those students deemed most 
likely to be able to derive the greatest advantage from the 
educational provisions that are offered. At least, the ideal 
would be for all education to be guided by all that can be 
known about the characteristics of the individual pupil. 

2. The objective. Without explicit recognition of the ob¬ 
jective, is education likely to be blind, mechanical or futile? 
Consider how different the education of the college student 
would be, if planned in the light of one or other of the follow¬ 
ing conscious objectives: 

(a) Cultural polish 

( b ) Development of originality 

(c) Shaping of character 

( d ) Acquisition of social graces and friendships 

(e) Vocational training 

(/) Disciplining the mind 
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(gr) Making of competent graduate students and research workers 
(b) Satisfaction of intellectual curiosity 
(i) Development of effective citizenship 

Is it not clear that even this far along in the academic 
route we require an adequate psychology of objective in order 
to shape the motives and incentives, choose the teachers, adapt 
materials and curriculum, select students for admission? In 
what is called reeducation, as in the training of cripples, the 
objective is usually specific and definite, and consciously con¬ 
sidered both by pupil and by the educational agency. In ele¬ 
mentary and secondary education it seems reasonable to sup¬ 
pose that control by awareness of clearly formulated objectives 
should be equally important. 

Other questions are such as these. How should educational 
objectives be determined? Do learners behave differently with 
objectives determined in different ways? Should the pupils 
themselves determine the objective? Or the parents? Or the 
school board? Or the legislature? Or the clergy? Or experi¬ 
ment? Or tradition? How can the adequacy and the feasi¬ 
bility of objectives be determined? Are objectives perma¬ 
nent, or if not, how do they vary with age, time, social condi¬ 
tions, politics, science, and other variables? 

3. The curriculum. The universe is available; what shall 
be taught; what omitted; what left to individual discovery or 
to accident? It might be best if all knowledge could be ac¬ 
quired and all skills mastered. But there are limitations. 
What are they? What principles of selection are to be ap¬ 
plied? What knowledge is of most worth? How are various 
items in a possible curriculum related to the objective? 

Having selected a curriculum in the rough, there still re¬ 
mains the problem of its organization. If spelling and writing 
are to be taught, should they be taught together, or one before 
the other, and at what age, and in connection with what other 
activities, if any? If geography is to be learned, just what 
geography? And in what order? And to what degree of per¬ 
fection in the various cases? Is it more important, education- 
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ally, to know the products of Brazil, or to be able to bound 
Bulgaria, or to be able to draw a map of the school grounds? 
Or should any of these be included in the curriculum, and if 
so, in what curriculum if not in all? 

Consider the required program of a certain liberal arts col¬ 
lege. Each student was required to pursue three hours (se¬ 
mester) in psychology, six hours in history, twelve hours in 
the classics, and twenty-four hours in some major subject. 
On just what grounds is classics accorded twice as much em¬ 
phasis as history? And why twenty-four hours in a major 
subject rather than forty-nine hours, or why a major subject 
at all? 

Every educational enterprise adopts a curriculum, that is, 
a set of activities in which the learner engages. The determi¬ 
nation of such a curriculum ought to he established on ade¬ 
quate psychological grounds, and perhaps this serves to indi¬ 
cate the nature and importance of the topic as a whole. 

4. The teacher. What are the qualifications of teachers, if 
any, as distinguished from those engaged in other activities? 
Should teachers of singing be able vocalists? Should teachers 
of composition be clever writers? Should only poets teach 
poetry? How shall teachers be selected; how promoted; how 
compensated; how shall their effectiveness be compared? How 
can teachers best be motivated; how can they best be pre¬ 
pared; is there a “teaching instinct,” or is teaching an art 
like playing the violin? 

Should teachers of boys be men only? Should colleges for 
men include women on their teaching staff? Does it make any 
difference, to the pupils, to the teachers, to the community? 
Are intelligent teachers best for kindergarten, or is high intel¬ 
ligence a handicap in such work? Should college teachers be 
given advancement on the basis of (a) their scholarly publi¬ 
cations, or (b) their classroom success, or (c) their service on 
committees? 

Should married women be allowed to teach in the schools? 
Should teachers be the judge of their own methods; or should 
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they be rated by others? If rated, by whom? By their pupils, 
by other teachers, by parents, by occasional inspectors? What 
traits do elementary pupils, secondary pupils, college students, 
professional students, most admire in their teachers? Does 
this have anything to do with the effectiveness of teaching? 

There are at least plenty of questions to be raised concern¬ 
ing the psychology of the teacher. We have merely suggested 
a few, and the list can easily be supplemented and improved 
by any one with educational interests or experience, whether 
as teacher, pupil, administrator or patron. 

5. The technique. Problems of method arise at every point 
in an educational activity. How shall we ventilate the school¬ 
room? How shall we motivate the pupils? How shall we 
grade the papers? How shall we test the effectiveness of 
teaching? What method shall be used in teaching reading? 
Which method of teaching penmanship is the most effective? 
Shall typing be taught by the touch method? Shall the play¬ 
ing of scales in music precede the learning of very simple 
melodies? What are the disadvantages of drill? Is the project 
method effective? 

A concrete instance may be found in the teaching of educa¬ 
tional psychology. How shall the teaching be conducted, how 
shall the learning proceed? What experience shall constitute 
the learning? Shall we use lecture or discussion method? 
Shall examinations be essay or true-false in type? Shall there 
be apprenticeship? Shall visits be made to schools? Shall 
men and women study together? How large a class is most 
favorable? What topics shall be included, and in what order? 
Are some topics better presented in lectures, others in demon¬ 
stration, others in discussion? Shall laboratory exercises be 
attempted? And so on. Presumably some methods of teach¬ 
ing educational psychology to college students are more effec¬ 
tive than others. The problem of technique then is no less 
vital than in the case of arithmetic, spelling or geography. 

Technique is, of course, so closely related to special circum¬ 
stances, subject matter, and personnel, that special study in 
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•each field of instruction will deal with methods suitable there¬ 
to. But it is important to realize that for the most part all 
these questions of technique are fundamentally problems of 
psychology. 

6. Incidental activities. No matter what educators do 
about it, people will live, observe, play, fight, learn and forget, 
wholly aside from the activities of deliberate instruction. The 
young child spends but a small part of his time under the 
eye of the pedagogue; at home, on the playground, during the 
vacation, with friends, family and among strangers, he still 
lives an eventful life. The high-school or college student de¬ 
velops elaborate extra-curricular activities, social events, ath¬ 
letics, glee clubs, newspapers, in addition to his life as an 
•ordinary citizen and his time in the classroom. 

It is a fair question, and an important one, whether the in¬ 
fluence of these incidental activities is not as great as that of 
deliberate instruction. A more pertinent question is whether 
or to what extent such incidental activities may be tied up 
more closely with the ordinary aims of education, and per¬ 
haps in some ways substituted for the formal activities set by 
traditional school practice. 

In frontier conditions the experiences of “actual life,” as 
distinguished from “school life” made very important contri¬ 
butions to the education of the young. There, experiences 
were provided in a wholly incidental manner which must now 
be secured only at the expense of deliberate planning and 
special machinery. Especially perhaps in connection with the 
learning of work habits, the development of character traits, 
and the education of the emotions, it is at least possible that 
the incidental activities of the learner exert important influ¬ 
ences upon him, and that deliberate educational plans should 
be intimately tied up with these activities. 

Various relationships. The various relationships which 
arise between these main poles of the educational pyramid af¬ 
ford some fifteen main lines along which special psychological 
problems may arise. A few of these may be here noted, with 
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brief sample questions. The remainder may be merely named, 
and the reader can himself suggest typical psychological prob¬ 
lems likely to arise in connection with them. 

7. Relation of teacher and pupil. What social relationships 
may be encouraged between teacher and pupil? What are the 
educational effects of distrust, admiration, favoritism? What 
influences, if any, do such differences between pupil and 
teacher as those of age, sex, race and social background intro¬ 
duce into the educational situation? 

8. Relation of pupil to objective. Should the learner be 
himself conscious of the objective of his training? Which is 
of central interest, pupil or objective, or can they be dis¬ 
tinguished? How should the objective vary with the ability, 
the prospects, the interests, of the learner? Should the feeble¬ 
minded and the intellectually gifted have the same educational 
objective? 

9. Curriculum and objective. How determine what cur¬ 
riculum is best adapted to the set objective? How can chang¬ 
ing objectives be fitted to available materials? To what ex¬ 
tent is the setting of an objective determined by the limita¬ 
tions of materials of instruction? 

10. Teacher and curriculum. Should the teacher determine 
the curriculum? Should the teacher instead be chosen with 
the curriculum in mind? Should the teacher be an active 
contributor to knowledge in the field of his teaching, or only 
a reservoir of knowledge? 

11. Pupil and curriculum. Should the pupil be selected in 
terms of the curriculum, or the curriculum adapted to the 
character of the pupil? Should the pupil be left wholly free 
to determine his own curriculum (prescribed or elective plan)? 
How far should education follow the line of the student’s initial 
interests? Which is first in development, knowledge or inter¬ 
est? Should every boy be taught a trade, or only some; 
should every pupil study algebra, or only some? 

12. Teacher and objective. How shall a teacher know 
when or in how far an objective is attained? How far shall 
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the teacher determine and be responsible for the educational 
objective? What type of teacher does each objective require? 
Should the objective be explicit in the mind of the teacher, or 
should he merely “execute the curriculum?” Do not objec¬ 
tives often depend on the personality of the teacher? 

13. Pupil and technique. How shall the technique be 
adapted to the individual, or should it? Shall adult illiterates 
be taught to read by the same methods as those used for in¬ 
fants? Is socialized recitation desirable for all students? 
Should graduates and undergraduates be taught by the same 
methods? Shall the preference of the pupil determine the 
technique to be adopted? Are the same techniques appropriate 
for the instruction of imbeciles, normal pupils, and those ex¬ 
ceptionally gifted? Should pupils of equal ability be grouped 
together for purposes of instruction? What is the effect of 
such homogeneous grouping on the attitude and on the rate of 
progress of the individual pupil? 

In this way, representative problems or questions might be 
proposed for the following relationships, each of which is rep¬ 
resented by a line in our schematic diagram of the educational 
situation. 

14. Relation of Pupil to Incidental Activities 

15. Teacher’s Relation to Incidental Activities 

16. Incidental Activities as Related to Objective 

17. Relation of Incidental Activities to the Curriculum 

18. Relation between Technique and Objective 

19. Relation of the Teacher to the Technique 

20. Technique as Related to Incidental Activities 

21. Relationships between Technique and the Curriculum 

In addition to these simple relationships, more complex ones 
may be indicated. Thus, given certain pupils and a certain 
objective, with curriculum and incidental activities stipulated 
or determined, what specific problems arise concerning the se¬ 
lection of the teacher and the adaptation of technique? Given 
a group of blind children, with limited incidental activities, the 
objective being mastering the standardized curriculum so as to 
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be able to achieve college entrance, what would be the qualifi¬ 
cations of the most effective teachers and what the methods to 
be employed in the project? 

To pursue all of these formal topics and analyses and to 
assemble such information as is available with respect to them 
would not only be impossible, but it would be dull and tire¬ 
some as well. Instead of any such program as this, we use 
the diagram and our analysis of it merely as a convenient 
scheme of reference. Enough typical topics have been devel¬ 
oped to serve to introduce the reader to the general methods 
of educational psychology, and to representative sections of its 
content. With such a background, and with the general analy¬ 
sis at hand to suggest a method of attack, each individual 
student of the subject should be enabled to make definite 
progress in the solution of such psychological problems as may 
be encountered from day to day in his own educational activi¬ 
ties. At least he may be afforded a general notion of just 
what educational psychology is, and be enabled to see its par¬ 
ticular place in the larger program of the science of education. 

PROBLEMS 

1. Suggest and characterize other “general philosophies” or “ob¬ 
jectives” of education, similar to those cited in the chapter. 

2. How far back into history do written records of education go? 
What were some of the earliest educational problems and methods? 

3. Suggest some psychological problems that might arise in con¬ 
nection with the teacher’s relation to incidental activities of pupils 
in the elementary school; the high school. 

4. Point out instances in which incidental activities have been 
definitely related to the chief objectives of education. 

5. Suggest concrete cases in w r hich techniques that succeed in the 
hands of one teacher might fail w'hen tried by another. 

6. Does your school have any general rules concerning the rela¬ 
tion of pupils and incidental activities? 
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Consult the list of readings given for Chapter I for further refer¬ 
ences on the general place of psychology in education. 
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